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aa! = 4, so that they can be opened and closed in a jiffy with 

vi ai a minimum of effort. To meet this problem, engineers 

5 lil H mount the turning mechanism on Timken” tapered 

Nout roller bearings. Timken bearings take both the radial 
i Ath SS and thrust loads imposed by the valve action. And 


— they reduce friction to a minimum. 


Why TIMKEN’ bearings 
practically eliminate friction 


Timken bearings are a precision product, manu- ee 
factured to microscopic tolerances and finished to 
incredible smoothness to assure true rolling motion. 

The diagram at the right shows clearly how true roll- 
ing motion is obtained. Notice that lines produced 
coincident with the faces of the rollers, cup and cone 
meet at a common point at the axis of the bearing. 


Learn more 


e 
— about bearings 
a Some of the engineering problems you'll face 
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after graduation will involve bearing problems. 
| | <m TAPERED If you'd like to learn more about this phase of 
: engineering, we'll be glad to help. For additional 
_— ROLLER BEARINGS information about Timken bearings and how 
> engineers use them, write today to The Timken 


Roller Bearing Company, Canton 6, Ohio. And 
don't forget to clip this page for future reference. 
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What's it for? 
This 10-ton 
abrasive wheel 
helps produce 
which of the 
following? 


Steel 
Paper 
Cement 
0) Coal 


The answer is paper and the wheel is a 
Norton pulpstone, used in the grinding of 
wood pulp. 


How It’s Made 


In the Norton pulpstone, abrasive seg- 
ments are anchored securely to a rein- 
forced concrete center, and staggered to 
comprise a continuous grinding surface. 
Depending on pulp requirements, the 
abrasive mediums are Crystolon* silicon 
carbide or Alundum* aluminum oxide, 
both trade-marked Norton products noted 
for their great hardness, sharpness and 
high resistance to wear. Joints between 
segments are made of a special material 
which is unaffected by continuous immer- 
sion in hot water and has a wear-resistance 
approximating that of the abrasive. 


Advantages 


Thanks to their scientific construction, 
and to the constant care that controls 
their manufacture, Norton pulpstones 
are, above all, quality producers. In addi- 
tion, their extremely low wearing rates 
enable mills to obtain a higher yield of 
pulp per cord of wood and to reduce 
expensive, production-halting shutdowns 
due to stone replacements. That is why 
Norton pulpstones are preferred by wood 
pulp mills the world over. 


John R. Erickson, B. S., Yale "33, checks a newly 
molded Reinforced Hub Wheel in the Norton 
Research Laboratory — Organic Section. 


Worth Thinking About 


Norton engineers and the facilities of 
Norton laboratories are constantly at 
work on new developments in abrasives, 
bonds, construction methods and appli- 


cations. In other words, ‘‘making better 
products to make other products better’’ 
— for all industry. To the young tech- 
nician, it is a constantly expanding, ex- 
ceptionally inviting field — worthy of 
serious consideration when planning for 
the future. 


bs Irwin, Ph. D., Perin State '49, working on the 
of ceramic bonds, examines vitrified 
pe wheel under a binocular microscope. 


*Registered trade-marks for Norton silicon carbide and alumi 
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GRINDING & LAPPING MACHINES 


REFRACTORIES 


CERAMIC SURFACE PLATES => 


LABELING MACHINES we WON-SLIP FLOORING 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


SEHR-MANNING, TROY, N.Y. 1S A DIVISION OF NORTON COMPANY 
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Future-minded planning will keep 
operating budgets low in the 
NEW FLORSHEIM 
“DREAM HOME’’ 
Another in the long list ‘of 
America’s finest new buildings 


equipped with JENKINS VALVES | 


Architects 
SHAW, METZ, & DOLIO, CHICAGO, ILL. 


General Contractors 
CAMPBELL-LOWRIE-LAUTERMILCH, INC. 
Plumbing & Heating Contractors 

M. J. CORBOY CO., CHICAGO, ILL, 


Win its unbroken horizontal tiers of grey brick curtain walls 
which “seem to float in thin air”, acres of glass their only visible means 
of support, the new home of The Florsheim Shoe Company in Chicago 
might be called an industrial “dream home”. 

It is certainly one of America’s most notable examples of future- 
minded planning. Like the production machines used in cutting, lasting, 
stitching, and finishing Florsheim Shoes, the equipment installed for build- 
ing operation is the most efficient modern engineering has devised. 

Here, Jenkins Valves “fit perfectly”. 

In fact, because of their dependability, safety and lasting economy, Jenkins 
Valves have been the choice, consistently, of leading architects, engineers 
and contractors for the towering skyscrapers, huge industrial plants, and 
super airports that are making today’s building news. 

They know Jenkins builds extra endurance into valves — proved by 
low upkeep cost records in every type of service. Yet, despite this extra value, 
they pay no more for Jenkins Valves. For new installations, for all replace- 
ments, the Jenkins Diamond is their guide to lasting valve economy. 
Jenkins Bros., 100 Park Ave., New York 17; Jenkins Bros., Ltd., Montreal 


Among the 1022 Jenkins Valves 
installed in The Florsheim Shoe Com- 
pany’s combined factory-and-office 
building are these gate valves in the 
steam distribution lines of the heat- 
ing system. Other Jenkins bronze, 

iron, and steel valves control water, t ee Sold through 
air-conditioning, and such vital lines, ‘s leading Distributors 
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When is a liquid not a liquid? 

It often seems that research moves in strange ways to solve 
problems. Take the case of the liquid liquids . . . products of 
the Dow laboratories. Called Dowanols, these chemicals offer 
industry a valuable tool, liquids that remain liquid over a 
temperature range of 390 degrees. In addition, they have many 
other physical characteristics that make them extremely helpful 
to the processing industries. Their solvent power, for instance, 
is remarkable . . . for Dowanols are miscible in all proportions 
with fluids from water and olive oil to benzene. This wide 
solvent range leads to their use in many applications where 
stabilizing action is required: cutting oils, printing inks, rust 
removers, dry cleaning soaps, textile finishing compounds and 
many others. 

Dowanols are but one of a wide range of products resulting 
from a program of continuing research carried on by Dow in 
the interest of producing more “Chemicals Indispensable to 
Industry and Agriculture.” 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
New York * Boston + Philadelphic + Washi * Atlanta + Cleveland 
Detroit + Chicago » St. Lovis * Houston + San Francisco 
Los Angeles + Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


CHEMICALS 


INRISPENSABLE TO INDUSTRY 
AND AGRICULTURE 
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Building the first Americanized Prestressed-Concrete 
Bridge. Crane which exceeds designed load capacity 
of the bridge operates safely on the unfinished span 
before its concrete slab has been laid or lateral 
prestressing applied. : 

The bridge, located in Madison County, Ten- 
Messee, was designed Bryan and Dozier, of 

Dept. le: 
County En; 


Breeko Bi & Tile Co. 


Swinging the assembled concrete beams into place 
to form the deck cover for the bridge. Beams are 
only 11%” deep. 


Americanized Prestressed Concrete employs special 

Ivanized cold drawn steel wire and specially 
Sesignea —— It is these recent Roebling devel- 
opments which make possible this type of con- 
struction. 


How to build a span in 5 days 
only $2.00 per square foot 


IN OCTOBER the first Prestressed-Concrete Bridge in the United States 
was put in service. Its roadway, designed for a 15-ton load, was of an 
entirely new design which permitted amazing speed of construction and 
cost only $2.00 per square foot. With the experience gained, it is esti- 
mated that similar spans to be built will be erected in five days—ready 
for traffic in 14 days—and at an even lower cost. 

The span is made up of beams formed of machine-made concrete blocks 
laid horizontally with mortar joints. Two Roebling Prestressed-Concrete 
Galvanized Strands running through longitudinal holes in the blocks were 

aced under tension, converting each beam inté a self-contained mono- 

ithic concrete unit. After the beams were erected in place, the span was 
covered with a continuous, mesh-reinforced concrete slab and laterally 
prestressed when the concrete had cured to strength. 

Americanized Prestressed-Concrete, employing special cold drawn steel 
wire and specially designed fittings, is an ae Roebling development. 
It makes available a new construction material with an exceptional strength- 
weight ratio...a material economical in itself and a real time-saver! Its 
potentials quickly recognized, it has already been adopted in several 
structures, including use for floors and roof of a large commercial building 
now under construction. 

The Roebling engineering staff is ready to help your engineers work out 
problems connected with new applications for Prestressed-Concrete. 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON 2, NEW JERSEY 
934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cincinnati, a 


FOR NEW DEVELOPMENTS 
AND EXTRA VALUE IN WIRE 
AND WIRE PRODUCTS... 


Atlanta, 
3253 Fredonia Ave. * Cleveland, 701 St. Clair Ave., N.E. * Denver, 4801 Jackson St. * 


6216 N da St. * New York, 19 Rector St. 


* Philadelphia, 12 S. 12th St. * San F 


Bivd. * Los Angeles, 216 S. Al 
isco, 1740 S 


th St. * Seattle, 900 First Ave., S. 
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The Future of Atomic Power 


By JANICE BUTTON, EP °54 


Illustrations courtesy General Electric Company 


What has happened to the pre- 
dicted Utopian world of atomic 
power? Where are the cars with 
built-in fuel and the home furnaces 
run by pea-sized chunks of uran- 
ium? These and other predictions 
of an atomic age with cheap power 
available to irrigate the Sahara des- 
ert and to melt the Greenland ice- 
cap for cultivation now seem ridicu- 
lous, and other more feasible uses 
of atomic energy appear to be 
rather far in the future. 

In 1945, the Smyth Report stated 
that “the technological gap between 
producing a controlled chain reac- 
tion and using it as a large-scale 
power source is comparable to the 
gap between the discovery of fire 
and the manufacture of the steam 
locomotive.” According to former 
A.E.C. Chairman David Lilienthal, 
atomic energy will be only a “sup- 
plemental power source in the fore- 
seeable future.” 


Obtaining U-235 


There are many technical and 
economic problems to be solved in 
the development of atomic power 
for industrial use. A nuclear reactor 
or atomic pile, used to produce a 
controlled chain reaction of nuclear 
fission, gives off a great amount of 
heat which may be converted to 
electrical or propulsive power. Theo- 
retically, one pound of uranium 
will give energy equivalent to that 
of 360,000 gallons of gasoline or 
two million pounds of coal; 45 tons 


This 3,000 horsepower motor, be- 
lieved to be the largest mine hoist 
motor in physical size ever built in 
this country, is capable of lifting 12 
tons of ore nearly half a mile a minute. 


—Courtesy General Electric 
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of uranium would supply all the 
power needed by the United States 
for a year. However, all the known 
uranium deposits in the world could 
supply the power needs of the Unit- 
ed States for only a few months. 
Uranium is the 25th most plentiful 
element, 1000 times as plentiful as 
gold, but even high-grade deposits 
yield only a fraction of a per cent 
of uranium. Low-grade ores are 
plentiful, but are difficult to mine. 
Almost no good deposits are found 
in the United States. Further, only 
0.7% of uranium is the fissionable 
U-235. This small fraction may be 
separated from the stable U-238 iso- 
topes only by a slow, difficult pro- 
cess such as gaseous diffusion or 
electro-magnetic separation. U-238 
may be converted to plutonium by 
neutron bombardment, but in either 
case, the amount of fissionable ma- 
terial obtained is very small. 


Reactor Problems 


Unless the uranium used in a pile 
is enriched (high percentage of 
U-235), the neutrons flying about 
within the pile must be slowed down 
to reduce absorption by the U-238. 
Moderators such as heavy water, 
berylluim, or graphite are used for 
this purpose. The odds in favor of 
a chain reaction are still not very 
high, however; very pure uranium 
must be used, and the spacing of 
the uranium lumps carefully calcu- 
lated. Once the pile is started, fis- 
sion products contaminate the ma- 
terial, and the uranium slugs must 
be periodically reprocessed by a 
slow expensive operation. Dr. Law- 
rence Hafstad, Director of Reactor 
Development for the Atomic En- 
ergy Commission, said that it is 
considered quite a job to have air- 
plane engines broken down, inspect- 
ed, overhauled, and reassembled 
every 800 hours. “Suppose that in- 


stead of merely disassembling, the 
entire engine would have to be dis- 
solved in nitric acid, and the re- 
building of the engine started with 
the getting of a solution of chemi- 
cally pure iron. This,” he said, 
“would be comparable to the re- 
processing necessary to maintain a 
reaction in an atomic pile.” 

A major problem in the building 
of nuclear reactors is the selection 
of materials. The high-energy radia- 
tion of the pile makes designing of 
the structure very difficult; mater- 
ials chosen for certain physical 
properties may change in internal 
structure under this penetrating 
radiation to form new substances 
with entirely different properties. 
If radiation can change nitrogen to 
carbon and silicon to phosphorus, 
what will happen to tungsten steel ? 
Moreover, if much of the structure 
absorbs neutrons, the power of the 
pile will be greatly reduced. Many 
strange, new materials are now be- 
ing studied by scientists and metal- 
lurgists in an attempt to eliminate 
this difficulty. 

Heat transfer is another big 
problem. Water from the Columbia 
River is used as a coolant at Han- 
ford, but for generating power, a 
more efficient method is needed. 
The problem of finding something 
which will transfer heat more rap- 
idly may be answered by liquid 
metals, such as gallium. These are 
rather hard to handle, though, and 
present new problems for the metal- 
lurgist. 

Cadmium rods may be used to 
accelerate or brake a chain reac- 
tion. Controls must be located at 
a safe distance from the pile, and 
various ingenious devices have been 
developed to solve some of the 
problems of control. A thick con- 
crete shield adds to the weight of 
the pile and to its size, which may 
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vary from that of a small living- 
room to a five-story building. 
Some difficulty has already been 
caused by the disposal of wastes. 
If it were possible to supply all the 
United States with atomic power, 
we would be faced with the prob- 
lem of disposing of substances 
equivalent in radioactivity to 100,- 
000 tons of radium. It has been 
suggested that the wastes be put in 
concrete blocks to be dumped at 


don, Director of the National Bur- 
eau of Standards stated, “I do not 
think that in our economy, with its 
supplies of coal and water power, 
the development of atomic power 
will have any revolutionary effects.” 
Lilienthal has said that the cost of 
building a reactor and getting it in- 
to operation would be about $59,- 
000,000. 

Of course, the situation would be 
different in undeveloped areas poor 


This small-scale model of an atomic pile shows cylinders of uranium projecting from 
the top of the pile. The striped rods represent cadmium moderators. 


sea or deposited in abandoned oil 
or gas wells, but nothing yet pro- 
posed seems feasible. 


Economic Factors 

Even if all these obstacles were 
in time overcome, there is a still 
greater problem to consider. Atomic 
power cannot at present compete 
economically with electric power 
furnished by water and coal, and it 
is doubtful whether it ever will. 
The Atomic Energy Commission 
has reported that the cost of an 
atomic power plant would be ap- 
proximately twelve times that of 
an ordinary processing plant, where- 
as the operating expense would be 
about three times the ordinary. It 
has been estimated that the fixed 
cost per kilowatt capacity of atomic 
power would be about $2688 as 
compared to $133 per kw for power 
from burning coal. Edward U. Con- 


in coal and water power. And even 
though atomic power would have 
to improve tremendously to com- 
pete with conventional sources of 
power under ordinary conditions, it 
sometimes happens (as in the case 
of aluminum saucepans and Diesel 
engines) that devices too expensive 
for ordinary use are made available 
through their development for other 
purposes. The development of at- 
omic energy for military needs may 
do for industry what the develop- 
ment of Diesel engines in the sub- 
marine did for the locomotive. In 
answer to the fears of some that 
the military program is hindering 
the development of atomic energy 
for peace-time use, Dr. Hafstad 
(Reactor Development Director for 
AEC) declared, “Power will be be- 
cause of, not in spite of, military 
needs,” 

Four new-type reactors are now 


being developed by scientists work- 
ing in the national laboratories and 
in industry. One of these, the Ex- 
perimental Breeder Reactor, or 
“Operation Bootstrap,” as it has 
been called, may be the solution to 
the problem of fuel scarcity. 

The fission of a U-235 isotope 
produces one to three neutrons, one 
of which is needed to maintain the 
chain reaction. Heretofore, the effi- 
ciency of reactors has been such 
that the amount of plutonium pro- 
duced as a by-product of a chain 
reaction has been less than the 
amount of U-235 consumed in the 
reaction. By reducing absorption 
and escape of neutrons, it is pos- 
sible to raise the efficiency and fur- 
ther utilize neutrons not used to 
maintain the reaction, slightly more 
fission material being produced than 
is consumed. 

In simpler language, if 140 
pounds of uranium are put in an 
ordinary reactor, the one pound of 
U-235 present might produce from 
the U-238 one-half pound of plu- 
tonium, which could itself be used 
to maintain the reaction after the 
U-235 is gone. The one-half pound 
of plutonium might in turn give 
another one-fourth pound pluton- 
ium, but at this rate the fuel would 
soon be exhausted, and the reaction 
would die out. However, if the re- 
actor were of better design, the one 
pound of U-235 might produce one 
pound of plutonium, and the pro- 
cess could maintain itself until all 
140 pounds of the uranium were 
used up, with a possible power 
generation of ten million kw. per 
pound. And if the reactor were still 
more efficient, a little more than 
one pound of plutonium might be 
produced for every pound of U-235; 
thus the “breeding” of fission ma- 
terial for bombs or for more fuel 
would be possible. With perfect 
breeding (that is, with the conver- 
sion of all the U-238 to pluton- 
ium), the supply of fission material 
would be multiplied by 140. Thor- 
ium, which is a radioactive sub- 
stance seven times more plentiful 
than uranium, may be converted 
similarly to fissionable U-233. 

The design of the Experimental 
Breeder Reactor was completed at 
Argonne National Laboratories in 
Chicago by last November, and the 
small, cheap ($3,000,000) reactor 
is being built at the new 400,000 
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acre reactor testing station at Arco, 
Idaho. It will be a “fast-neutron” 
reactor as contrasted to the present 
models in which neutrons are slowed 
down. Enriched uranium will be 
used for fuel with probably less 
moderator needed. The reactor will 
be run at a high temperature with 
a liquid metal coolant, and will give 
a small amount of power. It will 
probably be in operation sometime 
early this vear. 


Present Projects 

The three other new reactors 
have been in the planning stage for 
some time, but in each case the 
projects have been slower and cost- 
lier than had been hoped. The Ma- 
terials Testing Reactor, to be built 
at Arco, Idaho, late this year or in 
1952, will have the specific job of 
providing intense neutron bombard- 
ment for the study of materials 
needed for reactor construction. Big 
and expensive ($25,000,000), it will 
be purely a research instrument 
and may solve some of the difficul- 
ties of aircraft power, such as the 
need for light-weight shielding and 
the generation of propulsive power 
without boilers. 

Construction of a submarine en- 
gine has been give high priority 
and is now under way. Designed 
by Westinghouse working in con- 
junction with Argonne Labora- 
tories, the reactor is being built at 
Arco and is expected to be finished 
in 1952. The Westinghouse engine 
will be equipped with a power take- 
off, and the Navy is already de- 
signing a submarine in which the 
engine can be installed. This atomic 


Plutonium plant at Hanford, Washington. 


sub will have the advantages of 
not having to surface for air or stop 
for refueling. 


Atomic Central Station 

Plans were made for a pilot model 
of a central-station power plant as 
a General Electric project. Known 
as the “Intermediate Power-Breed- 
er Reactor,” it was expected to 
breed a little fuel as well as pro- 
vide a considerable amount of 
power. However, this project was 
slow in development, and cost esti- 
mates were high. The program was 
partly a casualty of the Soviet 
bomb announced near the end of 


Schematio diagram of an atomic power plant showing the utilization of heat from the 
pile to generate steam for producing mechanical energy in a steam turbine. The radio- 
active fluid used for heat transfer is kept in a closed cycle. 

DIAGRAM OF ATOMIC POWER PLANT 
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1949, for the sub engine develop- 
ment and other projects were then 
given higher priority, and the G.E. 
plans were cancelled by the Atomic 
Energy Commission. Since heat 
transfer and other problems are the 
same, the naval reactor work will 
undoubtedly aid in the future con- 
struction of an industrial power 
pilot plant. 


New Submarine Engine 

The building of a second submar- 
ine engine is the new job at the 
G.E. Knolls Atomic Power Labora- 
tory in Schenectady. G.E. is now 
designing for the Navy a shipboard 
atomic plant, a medium-speed re- 
actor with liquid metal coolant. It 
will operate at a very high tem- 
perature, and the heat produced will 
be transferred to the liquid metal 
in a closed low-pressure system and 
thence to a boiler where steam will 
be generated to drive turbines. 
Known as the “Ship Intermediate 
Reactor,” the G.E. engine will differ 
considerably from the nearly com- 
pleted Westinghouse “Ship Thermal 
Reactor” discussed above. This sub- 
marine engine is a slow neutron re- 
actor which will use not a liquid 
metal coolant, but something dif- 
ferent, such as helium gas. These 
two reactors must be of a size and 
shape to satisfy Navy specifica- 

(Continued on page 34) 
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Ring Out, Ye Bells! 


A DISCUSSION OF THE HISTORY AND TECHNOLOGY 


OF THE CORNELL CHIMES 


By PHILIP F. GOTTLING, JR., ME °52 


As old as the University itself, 
the Cornell Chimes are a major in- 
stitution and tradition of campus 
life, just as their “Libe” Tower has 
become a symbol of Cornell. In ad- 
dition to their peremptory ringing 
which hurries students to eight 
o’clock classes, the bells ring out 
melodies at noontime, close each 
day with the evening program, her- 
ald athletic victories, commemorate 


Illustrations courtesy the author 


special patriotic and University oc- 
casions, carol on Christmas Eve, 
and ring in the New Year. Indeed, 
the music of the bells becomes a 
lasting part of the memory of Cor- 
nellians. 

Interest in the bells, on the part 
of students and other visitors, many 
of whom climb the 162 steps to the 
top of the tower, is demonstrated 
by the numerous questions put to 


The stately Library Tower houses a truly fine musical instrument, as all Cornellians 
will testify. The famous Chimes have lpg to the campus since the University’s 
ounding. 


members of the chimes staff; the 
most frequent query is: “Why do 
the bells sound out of tune?” It is 
in order to answer fully this ques- 
tion, as well as others of both a 
technical and historical nature, that 
this article is presented. 


History of the Bells 

Let’s begin with a brief history 
of the bells. The manufacture of 
the original chime of nine bells was 
a notable achievement because of 
the time element. Miss Jennie Mc- 
Graw, a close friend of Ezra Cor- 
nell who sympathized with his edu- 
cational aim, wanted to make an 
appropriate gift, but did not make 
her choice until less than three 
weeks before the formal opening of 
the university on October 7, 1868. 
In order that the bells be on the 
campus for that occasion they were 
molded, cast, and delivered in 
eighteen days. A temporary tower 
on the site of the present library 
housed the bells for their dedica- 
tion and first ringing. 

A year later, a tenth bell, the 
“Great Tenor,” weighing nearly 
5,000 pounds, was added by Presi- 
dent Andrew White in behalf of 
Mrs. Mary A. White. This bell, cor- 
responding in pitch very nearly to 
middle C, is the hour bell, and the 
lowest in pitch of the present 
chimes. 

In the summer of 1872 the chimes 
ere moved from their temporary 
location to the tower of McGraw 
Ha!!, where they remained until the 
Library Tower was completed in 
1888. The ten bells were removed 
from the tower in June, 1908, and 
all but the two largest were then 
recast and tuned. Removal of the 
bells was a major task, since a clock 
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Figure 1—Overtones produced by bells compared with those of vibrating strings and open pipes. 


face and much of the upper tower 
structure had to be removed to pro- 
vide a passage for the heavier bells, 
too large to fit between the columns 
at the open part of the structure. 
At the time of this recasting, four 
new bells were added to the set. 
Two more bells, bringing the total 
number to sixteen, and a more mod- 
ern playing stand were acquired in 
1928. In 1938 the most recent addi- 
tion of two bells brought the chimes 
to their present number of eighteen 
bells. The chromatic scale, in its 
present form, encompasses about 
one and a half octaves, and is con- 
tinuous from middle C to the sec- 
ond G above, with the exception of 
the lower D-flat and E-flat bells. 
Technically and musically, bells 
can be the subject of a most in- 
teresting study. In the musical 
sense, they are different in every 
way from all other instruments. 
Their production of sound is by a 
very complex vibration behavior 
which is not yet fully understood. 


Standard Musical Notes 

Before we consider the musical 
tone of a bell, it would be well to 
review briefly the more common- 
place situation found in stringed or 
wind instruments. Every musical 
note, almost without exception, is 
composed of a number of different 
“pure” tones produced simultan- 
eously by the instrument. (A pure 
tone is a simple tone represented 
by a sinusoidal wave of audible fre- 
quency ). One of these simple tones, 
usually the lowest in frequency or 
pitch, is much louder than the oth- 
ers and may seem to be the only 
one present. It is by this tone that 
the note is named. The higher tones 
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produced at the same time by the 
instrument are known as overtones; 
while the overtones may not be ob- 
vious to the ear, it is their num- 
ber, frequencies, and _ intensities 
which make the note of one instru- 
ment sound different than a note 
of apparently the same pitch of an- 
other instrument. In most instru- 
ments, the frequencies of all the 
overtones are exact multiples of the 
frequency of the lowest, most ob- 
vious tone; in this most general 
case, the entire group of tones are 
known as harmonics. 

In the case of instruments pro- 
ducing such a harmonic series of 
tones, all of the overtones are auto- 
matically tuned to the correct pitch 
when the lowest, most prominent 
tone, is tuned. 


Theory of Bell Tones 

Bell tones present quite a differ- 
ent picture. Not only do the over- 
tones (in the case of bells these are 
called “partials”) fail to observe the 
orderly, harmonic series, but each 
partial must be individually tuned. 
This tuning process, which will be 
described Jater, is necessary if bells 
are to be struck together in har- 
mony, as on a carillon. Tuning is 
not so important if a bell is to be 
sounded alone; an untuned bell will 
have partials bearing an inhar- 
monious relationship to each other, 
but the resulting sound is not neces- 
sarily disagreeable. The carillon, 
however, could not produce pleas- 
ing, effective harmony if two or 
more bell notes sounded together 
were themselves composed of an ar- 
ray of inharmonious overtones. A 
satisfactory carillon bell must have 
at least the first five partials tuned 


to the correct relationship, so that 
prominent partials of one bell will 
not “clash” with those of another 
bell when several bells are struck 
together in a chord. 

At this point the distinction be- 
tween a carillon and_ ordinary 
chimes becomes clear. The Carillon 
Guild, at its meeting at Princeton 
University in 1946, adopted the 
following definition: 

“A carillon is an instrument com- 
prising at least two octaves of fixed 
cup-shaped bells arranged in a chro- 
matic series and so tuned as to pro- 
duce, when many such bells are 
sounded together, concordant har- 

The ordinary chime of bells is 
not sufficiently tuned to meet this 
requirement. 

Figure 1 shows, for comparison, 
the more prominent overtones pres- 
ent in musical notes of different 
origins. Part (a) shows the first 
five tones produced by vibrating 
strings and open pipes; the upper 
four tones represent vibrations two, 
three, four, and five times the fre- 
quency of the lowest tone—the C 
in the Bass Clef—a tone arbitrar- 
ily chosen for illustration. These 
tones represent the theoretical har- 
monic series; in most such musical 
notes, the lowest tone would have 
the greatest amplitude, or volume. 

The second illustration on the 
staff shows the first five partial 
tones of a properly tuned carillon 
bell of which the lowest tone, 
though in this instance not the 
loudest, is the same C. In such a 
tuned bell, the loudest tone is the 
second partial, an octave above the 
lowest, while the fourth partial, two 
octaves above, may be equally 
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Figure 2—Cross-section of modern carillon bell. 


prominent. The lowest partial has 
been called the hum tone, because 
it persists long after the others have 
died away. The second partial, 
which becomes prominent shortly 
after the bell is struck, is called the 
fundamental, because it is the tone 
most obvious to the ear. The fourth 
partial, two octaves above the hum 
tone, is called the nominal; it ap- 
pears with surprising promptness 
and vigor at the instant of striking, 
but rapidly loses amplitude. The 
two other tones shown, the tierce 
and the quint, are of sufficient am- 
plitude to dictate tuning for proper 
carillon performance. Of course, 
many higher partials not shown are 
present. These affect the timbre or 
quality of the note, but do not de- 
termine its purity. 

We now have established suffi- 
cient background to explain why 
the Cornell Chimes sound out of 
tune. Part (c) of Figure 1 shows 
the prominent partial tones occurr- 
ing in typical, untuned chime bells 
such as those of Cornell. In such 
bells, only the fundamental has been 
tuned. The other tones depend up- 
on the shape of the bell, varying 
with minute changes in section. 
Thus, from one bell to the next the 
partials which are not tuned may 
vary as much as two half tones 
from the relative positions shown. 
For this reason, the most promin- 
ent tones, the fundamentals, form 
a reasonably good musical scale, 
while the random relationship of 
partial tones makes the bells seem 
unmatched, or of different timbre, 
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and makes the result of any at- 
tempt to combine several bells in- 
to harmony seem discordant. This, 
in a nutshell, is the situation of the 
Cornell Chimes. Bells such as these 
were designed to be played one at 
a time—never in chords or har- 
mony. 

Part (d) of the sketch illustrates, 
as a further comparison in the 
series, the partials present in tubu- 
lar chimes, a recent development in 
belfry installations. These are not 
true bells, nor do they sound like 
bells; but attempts have been made 
to use them as a substitute. Al- 
though their notes are long-sound- 
ing and not unpleasant, they are 
composed of a very peculiar series 
of overtones which makes them un- 
suitable for the realization of har- 
mony. 


Bell Design 

Figure 2 shows the cross section 
of a modern bell of the carillon type, 
whose height is equal to its larger 
diameter or twice its smaller dia- 
meter. On the sketch are shown 
the zones in which the five princi- 
pal partial tones may be tuned by 
turning the bell on a lathe after 
the initial casting is made. Accord- 
ing to modern practice, the casting 
is made in such a way that all of 
the tones are somewhat higher than 
the required pitch. Then the bell 
is placed in the lathe, using a ver 
tical axis of rotation for the larger 
bells, and metal is removed from 
the appropriate places very slowly, 
accompanied by frequent tests with 


tuning forks or other equipment to 
supply accurate reference tones, un- 
til the proper relationship of par- 
tials is obtained. This tuning, done 
only when the bell is made, remains 
unvaried until centuries of pound- 
ing have changed the crystal struc- 
ture of the metal and the reson- 
ance is lost. 

The form of the present bell, its 
shape, size, and thickness, are the 
results of several centuries of ex- 
perience and experimentation car- 
ried on in an effort to improve the 
character of the note, and can be 
derived directly by no definite 
theory. Approaches to bells of this 
shape were first made in the low 
countries of Europe, Holland and 
Belgium in particular, but it has 
been only during the past thirty or 
forty years that the art has devel- 
oped in the United States. 


Carillon Construction 

In building a carillon, the dia- 
meter of the largest bell and its 
weight are fixed, and the other bells 
are designed proportionally. Bells 
of similar form vary in pitch as 
their homologous, or proportional, 
dimensions. Furthermore, the pitch 
becomes lower as the ratio of thick- 
ness to total weight of metal de- 
creases. In most carillons, bells in 
the lower part of the range main- 
tain a proportional relationship and 
have similar shapes. A bell half the 
diameter of another of like form 
would weigh about one seventh as 
much and would produce a note an 
octave higher. Bells at the upper 
end of the register cannot maintain 
this homologous relationship as they 
would become so small that their 
sound would not carry. In the 
smallest bells, the diameter dim- 
inishes less rapidly; their pitch is 
raised by thickening the wall of 
the bell. The extreme example of 
this procedure is in the carillon of 
Saint-Germaine-l’Auxerrois in Paris, 
where the thirteen smallest bells 
are of equal diameter, the difference 
in pitch being achieved entirely by 
varying their thickness. 

Visitors to the “Libe” Tower, af- 
ter expressing varied comments on 
the tone of the bells, often wonder 
why a mechanically or electrically- 
powered mechanism is not avail- 
able to reduce the effort required 
of the chimesmaster in ringing the 


(Concluded on page 30) 
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MIRACLES OF SCIENTIFIC INGENUITY: 


By NOBORU KONDO, ME’S1 


Illustrations courtesy National Bureau of Standards 


Did you knew that 99,999,999,977 
has no factors and is therefore a 
prime number? If you want to prove 
it for yourself, all you have to do 
is to try dividing it by 80,000 dif- 
ferent trial divisors. Working eight 
hours a day with a desk calculator, 
it should take you about two 
months—if you don’t give up. Last 
spring a certain “brain” finished off 
this little chore in thirty minutes. 
This “brain,” however, wasn’t hu- 
man; it was the National Bureau of 
Standards Eastern Automatic Com- 
puter—familiarly known as SEAC. 
Though the above computation has 
little practical value, it does indi- 
cate the incredible speed that mod- 
ern automatic computing machines 
have attained. 


Basic Computer Parts 

Computations may be carried out 
in two ways: by analogy in which 
the result desired is manifested as 
a physical characteristic that must 
be measured (e.g. length, voltage, 
etc.), or by discrete numerical units, 
that is digits, though not neces- 
sarily in the decimal system. Be- 
cause it doesn’t accumulate an enor- 
mous error and can solve the widest 
variety of problems, the numerical 
(or digital) computer is far more 
preferable. High speed operation 
makes electronic switching practic- 
ally imperative, since mechanical 
relays are limited by their inher- 
ent inertia. 

To form a complete computing 
system, the following parts are es- 
sential: 


1. External memory — records 
and preserves data in a form 
directly transferable to the 
computing machine. 

2. Input mechanism — transfers 
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information external 
memory to machine. 
Computing element — per- 
forms the necessary arithme- 
tical and logical operations on 
the information. 

Internal memory—stores in- 
formation needed later in the 
sequence of operations. 
Sequence Control element— 
controls the type of opera- 
tions and the order in which 
they are to be performed. 
Output mechanism—transfers 
results of computations to ex- 
ternal memory. 


A human computer, using pencil 
and paper, an abacus, or a desk- 
type calculating machine, performs 
one or more of the above functions. 
And even the fastest human com- 
puter is no match for an electronic 
inachine. ENIAC, one of the first 
electronic computers with automatic 
sequencing (See CORNELL EN- 
GINEER, Nov. 1947) was a signi- 
ficant development in speeding up 
the computing operation. But the 
“Electronic Numerical Integrator 
and Computer” used punched cards 
in its input-output and memory 
systems, and its sequencing was 
predetermined by the manner of 
plugging in connections. Here lay 
the major bottlenecks, for the elec- 
tronic computing elements could 
work far faster than the informa- 
tion could be fed to them or re- 
ceived from them. Furthermore, the 
sequence control system was slow 
and inflexible. 


Supercomputer: The SEAC 

The newer SEAC incorporates 
many new innovations which elim- 
inate to a large extent these bottle- 
necks. The rapid pulse rate (one 


megacycle a second) is made pos- 
sible by the use of 12,800 german- 
ium diodes instead of electronic 
tubes. The internal memory con- 
sists of ingenious acoustic delay 
lines, and it is planned to add later 


View of the interior of the SEAC which 
gives some idea of its intricacy. 


electrostatic storage tubes. These 
memories can store both numbers 
and instructions. 

The fast and capacious acoustic 
delay lines operate by transmitting 
a train of sound waves down a mer- 
cury column. Electrical pulses fed 
into the input crystal transducer 
cause it to vibrate, and generate 
sound waves which travel down to 
the output crystal transducer at the 
other end at a velocity of about 
5000 feet per second. In passing 
through the mercury, however, the 
pulses are distorted in shape, and a 
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Overall block diagram of the SEAC. Switch symbols indicate electronic operations per- 
formed automatically under the duration of the machine's control unit. Switching times 
are about one micro-second. 


timing shift occurs after each cir- 
culation. This is caused by small 
errors in the temperature control 
system, thermal changes in length, 
and inaccuracy in construction. If 
the shape distortion were not cor- 
rected, the pulse groups would lose 
their identity after a few circula- 
tions, and it would be difficult to 
select a group of pulses from the 
several circulating in a single chan- 
nel. Additional difficulties would 
arise in the arithmetic circuits, since 
timing synchronization is essential 
fcr proper operation, as will be ex- 
plained later. Both timing shift and 
distortion are corrected by using 
the distorted pulses to “gate” pulses 
of standard shape. These gated im- 
pulses may then be fed back to the 
input of the delay line, and they 
will circulate through the delay line 
memory gating other pulses as 
many times as necessary without 
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altering their original characteris- 
tics. SEAC has 64 acoustic delay 
lines, each capable of storing eight 
45-digit words. It takes an average 
of only 168 microseconds to refer 
to a word in the memory. 

Another type of memory is the 
electrostatic storage tube, which 
stores information in the form of 
dots on cathode ray tubes. Electron 
beams, scanning the surface in 
much the same way as a television 
tube, place and pick up the infor- 
mation in predetermined locations. 
Plans for the future expansion of 
SEAC call for the addition of a 
parallel system of 45 electrostatic 
tubes with an access time of only 
12 micioseconds. 

A thid type of memory system 
is utilized in General Electric’s 
“Omibac” digital computer. Fast 
spinning cylinders coated with a 
black magnetic material store the 
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information in the form of magnetic 
impressions on the surface. 


Binary Numerical System 

While the ordinary decimal sys- 
tem is advantageous for counting 
on one’s fingers (and toes if neces- 
sary), the binary system is more 
ideally suited to electronic comput- 
ing machines. It is much more prac- 
tical and economical to build an 
electronic computer using the two 
states, “on” and “off,” to represent 
the digits 0 and 1. Any numerical 
quantity can be denoted with these 
two digits as illustrated in the fol- 
lowing comparison with the decimal 


system. 

Decimal Binary Decimal Binary 
0 0 9 1001 
1 1 10 1010 
2 10 11 1011 
3 11 12 1100, 
4 100 etc. 
5 101 


Arithmetical operations in the 
binary system follow the same rules 
as in the decimal system. At the 
risk of sounding like a grammar 
school teacher, let it be said that 
one apple plus one apple still gives 
only two apples in the binary sys- 
tem, even though the symbol is 
“10.” In other words, the operation 
1 + 1 still produces two, but in- 
stead of using the symbol “2” to ex- 
press the result, a second place is 
added and only the digits 1 and 0 
are needed to express the quantity. 
Binary arithmetic is actually quite 
simple, but children would probably 
have difficulty using their fingers to 
aid them, which is probably the rea- 
son ancient man adopted the deci- 
mal system rather than the binary. 
The following examples show how 
electronic computers do the same 
thing as human brains, but in a 
different and extremely rapid fash- 
ion. 


Decimal System Binary System 


1+0—1 1+ O=— 1 
1+1=—2 1+ 10 
114 100= Ill 


5+6=11 101 + 110 = 1011 

Though the binary system re- 
quires a larger number of places 
to express the same quantity, it is 
still more economical than build- 
ing a computer which would be able 
to indicate accurately a digit on 
the decimal scale of ten. 

Binary numbers may be trans- 


(Continued on page 24) 
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News of the College 


DuPont Fellowships 

Cornell is among 47 universities 
which have been awarded fellow- 
ships and grants-in-aid to encour- 
age graduate research in chemistry 
and other fields. The funds provide 
support for pre-doctoral and _post- 
doctoral training of students in 
these branches of science in institu- 
tions of higher learning. 

The $10,000 grant-in-aid is for 
unrestricted use in the field of fun- 
damental chemical research. Pre- 
doctoral fellowships in chemistry 
and chemical engineering will pro- 
vide $1,400 for single persons or 
$2,100 for married persons, together 
with an award of $1,200 to the uni- 
versity. The post-doctoral fellow- 
ship in chemistry provides $3,500 
for the recipient and a grant of 
$1,800 to the university. 

Selection of candidates for fellow- 
ships and the choice of problems on 
which they are to work are left to 
the university. Individuals are un- 
der no obligation with respect to 
employment after accepting the 
fellowships. 


Chi Epsilon 


Chi Epsilon, the civil engineering 
honor society, elected the following 
new members: 

Forest E. Blair 

Ralph M. Baumgarten °52 

Walter S. Bortko °52 

William A. Marson 

John E. Newhard 

Frank P. Robertson ’52 


AIEE Lecture 
At a joint meeting of the AIEE 
and IRE student branches, Mr. 
D. B. Smith of the Philco Corpo- 
ration presented a talk entitled 
“The Color Television Problem.” 
Mr. Smith, vice-president in 
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charge of research for Philco, point- 
ed out the need of a compatible 
system with color television because 
of the huge investment in present 
black and white equipment. He 
then went into the technical aspects 
of several systems now being tried 
out by at least four large corpora- 
tions, making clear the fact that the 
best system is yet to be decided up- 
on. Mr. Smith also described the 
basis of the Philco system. The lec- 
ture was illustrated with slides of 


scholarships given annually by the 
educational foundation of Colum- 
bus, Ohio to upperclassmen in the 
United States and Canada. Harri- 
son, whose scholarship is for the 
region including colleges in New 
York, New Jersey and Ontario, re- 
ceived the check and a certificate 
award at a meeting of the student 
society of Engineering Physics. 
His activities include president 
of the junior class and a member of 
the Student Council. Academically, 


Walter A. Harrison, EP ’52, receiving a $500 scholarship check from the Delta Upsilon 
Foundation. Presenting the check is Professor Lloyd P. Smith, Chairman of the De- 
partment of Engineering Physics. 


various experimental devices now 
being employed in color television. 

Earlier in the evening a banquet 
was held by the AIEE in Willard 
Straight Hall in honor of the 
speaker. 


Harrison Wins D.U. Award 


Walter A. Harrison, E.P. ’53, has 
been awarded a $500 Delta Upsilon 
Foundation Scholarship in recogni- 
tion of his leadership and outstand- 
ing scholastic achievement here at 
Cornell. 


The award is one of six regional 


—Courtesy Cornell Public Information Office 


he ranks second in his class in en- 
gineering physics and has been on 
the dean’s list for both of his years 
at Cornell. In addition, he also holds 
a University Undergraduate Schol- 
arship. 


Machining Stress Research 


Of vast importance to every 
branch of industry which employs 
a metal cutting process are the resi- 
dual stresses induced in the surface 
of a piece of metal by the action of 
the cutting tool. Professor Erik K. 

(Concluded on page 26) 
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Fred Arts 52, Robert Koftoff, EE ‘54, 
Barton Hall. 


Budding engineers, especially EE’s, are put to 
immediate use by WVBR to keep its three transmit- 
ters humming, and its studio and portable broadcast- 
ing equipment in working order. As this Picture-Brief 
shows, the station gives students experience in every 
phase of radio broadcasting. Programs are beamed at 
the studio taste—near-complete coverage of Cornell 


os events and programs of popular and classical 


music, broadcast at times convenient to the student 
audience. WVBR is the only Eastern college station to 
give complete coverage of all home and away basket- 
ball games, and also broadcasts all home baseball games 
and many other sporting events. 

The station is entirely student-owned and oper- 
ated. It is one of the two subsidiaries of the Cornell 


Radio Guild, Inc., the other being the Cornell Record- 
ing Service. Engineering students are employed in 
many capacities by the station—programming, an- 
nouncing, writing—in addition to handling the techni- 
cal details of radio broadcast operation. 

In addition to gaining valuable personal experi- 
ence, the staff of WVBR is rendering a useful service 
to the entire campus community. The station is well- 
known as the only one in the area which is free of hill- 
billy music and soap operas, and as such is greatly 
appreciated by the more cosmopolitan student listeners. 
Experiments are presently underway to determine the 
optimum location of the transmitters to reach the lar 
est number of students—they are now located in Bal = 
Willard Straight, and the Old Armory. 


(Left) A program rehearsing in WVBR’s Studio A. aRighto Larry Weingart, Arts '52, cutting a transcription using equipment of 
the Comett Recording Service, WVBR’s affiliate organization. 
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Photographs by Robert Stuckleman, EE '54 


(Above, left) The custom-built master control 


board, designed by WVBR engineers. 
(Above, right) Paul E. Seidel, EE '54, “patching in” special broadcast circuits on 
WVBR's main jack field. 


(Below, left) Robert Schuetz, EE ’54, selects a record from one of the 3000 popular 
and classical selections in WVBR’s record library. (Below, right) Eric Teddlie, ME °53, 
broadcasting the latest Associated Press news from Studio B. 
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Presidenti Message 


Those of us who have attended the meetings 
of the Cornell Society of Engineers in New York 
are most grateful to Dean Hollister and the Di- 
rectors of the Engineering Schools for their visits 
with us. There is something stimulating in meet- 
ing personally the men who are directing the En- 
gineering activities. Their stories are not con- 
fined to the factual presentation of modern cur- 
ricula. They also tell us frankly of their troubles, 
and hopes for the future. We then have ample op- 
portunity to ask questions. 

I feel that these men are excellent ambassa- 
dors for Cornell. They are not the super salesman 
type, but their frank presentation and obviously 
sound grasp of the requirements of their respec- 
tive jobs inspire confidence that Cornell Engi- 
neering is in good hands. 

Having heard from the Engineering School 
Directors we hope during the Spring Vacation to 
hear directly from the Engineering undergradu- 
ates. We are asking them to put on their own pro- 
gram at a New York Meeting. 


I always feel refreshed in body and spirit 
after a visit to Ithaca and the week end of the 
Yale game was certainly no exception. The changes 
are many of course. The Building Program is im- 
pressive, the Heights still grow, as do the trees 
cutting off some of the well remembered vistas. 
But most important there remains the beauty of 
the setting, the sunsets across the valley, the rug- 
ged gorges. The elms, on the old quadrangle, have 
not succumbed to the storms and the views of 
Ezra Cornell and Andrew D. White from their 
respective pedestals give a comfortable feeling of 
permanence. At the risk of being tabbed a senti- 
mental old codger, I still insist, that the beauty of 
Ithaca plays a most important part in the life of 
a Cornell student. The fact that I have visited uni- 
versities in every state in the Union only serves to 
strengthen this belief. If you haven’t been back to 
Ithaca recently, by all means try it. I am sure it 
will do you good. 


George T. Minasian 
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Alumni News 


Arthur Adams, C.E. ‘01, died Oc- 
tober 22, 1950, following a stroke. 
He was formerly with J. G. White 
Engineering Co. of New York, and 
worked on projects in many parts 
of the world. He was a lieutenant 
colonel in the Ordnance Depart- 
ment of the Army. He lived at 281 
Rugby Road, Brooklyn. 


Lesley Ashburner, C.E. ‘06, re- 
tired Navy Department civil en- 
gineer, died at his home, 111 Del 
Ray Avenue, Bethesda, Maryland. 
He was engineer in the Washing- 
ton, D.C. Navy Yard during World 
War I, then a builder in Los An- 
geles, for fourteen years. Returning 
in 1939 as a consulting engineer 
for the Army and Navy, he worked 
on the design of the Pentagon and 
other government buildings. 


Four Cornell Alumni are mem- 
bers of the Fuller Construction Co., 
of New York City. They are: J. D. 
Tuller, C.E. ‘09; Arvin J. Dillen- 
beck, C.E. ‘11, Chief Engineer; 
Clark E. Wallace, C.E. ‘27, Project 
Manager for emergency water sup- 
ply for New York City; and C. 
Powell Beyland, C.E. ‘31. Several 
years ago the Tuller Co. was called 
upon to rush the steel stands on 
the west side of Schoellkopf Field 
to completion before that year’s 
Navy game, and did the difficult 
job on time. 


Walter S. Carpenter, Jr., M.E. 
‘10, has been easing up of late. 
He now takes a day off for some 
mountain climbing, on horseback, 
to see what's on the other side, 
not on the top. 

He wasn’t always so leisurely. 
When he left Cornell, he went to 
work for E. I. duPont De Nemours 
and Co. He stayed with them and 
became vice-president in 1919, 
president in 1940, and headed the 
firm until 1948. After that, he be- 
came Chairman of the Board. In 
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1945 he was awarded the John C. 
Jones Gold Medal “for distin- 
guished service to the War Depart- 
ment.” 

With that background, he be- 
came director of General Motors’ 
policy committee, the Chase Na- 
tional Bank of New York, Wilming- 
ton Trust Company, Diamond State 
Telephone Co., etc. With all these 
activities, he has managed to keep 


Walter S. Carpenter, Jr. 


up his contacts with the Univer- 
sity. He was elected to the Board 
of Trustees, and was placed on the 
Finance Committee, to complete 
the term of J. duPratt White; after 
that he was elected for a full term. 
He served on the Greater Cornell 
Committee, and is now on the Uni- 
versity Council. 

He has three sons and an in- 
creasing number of grandchildren. 
His address is Eighteenth Street and 
Rising Sun Lane, Wilmington. His 
office is in the duPont Building. 


Henry Ten Haven, C.E. ‘13, has 
been engineer in the New York 
State Department of Public Works 


for many years. He has been 
moved up to deputy chief engineer 
in the State Public Works Depart- 
ment, and will head the Division 
of Construction, Canals, Water- 
ways and Flood Control. He is a 
member of a number of profes- 
sional societies. 


G. P. Simmen, M.E. ‘21, is a divi- 
sion superintendent of electrical 
distribution for Public Service Elec- 
tric and Gas Corp. at Camden, New 
Jersey. 


Robert G. Clark, M.E. ‘22, was 
elected a director of Utah Oil Re- 
fining Co., Salt Lake City, in April. 
He had been chief engineer for 
more than twenty-five years and 
was made refinery manager in Oc- 
tober 1949. 


Phillips B. Hoyt, E.E. ‘27, was 
promoted Sept. 1, from director of 
purchases to vice-president in 
charge of purchases for the Ameri- 
can Car Foundry Co., in New York 


City. 


Austen W. Boyd, B.Chem.E. ‘43, 
of the General Electric chemical 
department has been put in charge 
of the chemical process develop- 
ment group at Waterford. Boyd 
won the company’s Coffin Award 
this year for his collaboration in 
the design, construction and testing 
of an improved reactor for produc- 
ing silicones. 


John P. Gnaedinger, C.E. ‘46, has 
been elected president of the Gnae- 
dinger and Van Elst Labquip Corp., 
Chicago, Illinois, midwest distribu- 
tors of testing apparatus for met- 
als, concrete and other materials. 
He is also Secretary-Treasurer of 
Soil Testing Services, Inc., a Chi- 
cago firm specializing in soils en- 
gineering. 
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ACTION IN CALIFORNIA. On the north fork of the Feather River in Cal- 
ifornia, Pacific Gas and Electric Company has placed two new dams... 
Cresta Dam and Rock Creek Dam. The huge drum gates for these dams, 
and the bridges directly above them, required 4,380,000 ‘on of steel. 
They were fabricated and erected by United States Stee! 


NEW SCHOOL HAS 2-WAY PROTECTION. No matter how absorbed these chil- 
dren become, they can’t rush into the path of passing tratfic, because 
they are protected by sturdy, long-wearing Cyclone Fence. And the 
fence not it a keeps the children inside, it keeps undesirables out. 


WASH DAY IS NO HEADACHE in hospitals, hotels, res- 
taurants, clubs, or laundries where equipment is 
made of U’S’S Stainless Steel. For stainless steel 
means easy cleaning, corrosion resistance, good 
looks and long life. Lucky that United States Steel 
is big enough to turn out steel for washing —- 
as well as warships, for toasters as well as tan 


AMERICAN BRIDGE COMPANY « AMERICAN STEEL & WIRE COMPANY and CYCLONE FENCE DIVISION * COLUMBIA STEEL COMPANY * CONSOLIDATED WESTERN STEEL CORPORATION 
UNITED STATES STEEL COMPANY * UNITED STATES STEEL EXPORT COMPANY « UNITED STATES STEEL PRODUCTS COMPANY 
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So well... 


TOUGH ON TANKS. The steel rocket fired 
by this new 3.5 inch ‘“‘superbazooka” 
has already proved itself an effective 
anti-tank weapon. It weighs nine 
pounds, is able to penetrate up to 11 
inches of armor. Although mobilization 
will require increasing amounts of steel, 
the constantly-expanding steel-produc- 
ing facilities of U.S. Steel should enable 
it to make plenty of steel for essential 
peacetime uses, too. 


FACTS YOU SHOULD KNOW ABOUT STEEL 


American steel mills can out-produce the rest 

the | NEW LIGHT ASSAULT TRANSPORT. Six rocket units help to lift the 49,000- 

alone are pouring more steel than all the Com- pound weight of this new U.S. Air Force light assault transport in a 

munist nations put together. recent test flight. With the addition of rocket units, the three-engine 
lane can now transport heavy loads in and out of small clearings. 

nly steel can do so many jobs so well. 


Listen to. . The Theatre Guild on the Air, presented every Sunday evening by United States Steel. 
National Broadcasting Company, coast-to-coast network. Consult your newspaper for time and station, 


...and this label is your guide to quality steel 


UNITED STATES STEEL 
to Build a Bettor America 


GERRARD STEEL STRAPPING COMPANY NATIONAL TUBE COMPANY « OIL WELL SUPPLY COMPANY « TENNESSEE COAL, IRON & RAILROAD COMPANY * UNION SUPPLY COMPANY 
UNITED STATES STEEL SUPPLY COMPANY © UNIVERSAL ATLAS CEMENT COMPANY « VIRGINIA BRIDGE COMPANY 
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RECENT DEVELOPMENTS 
IN ENGINEERING 


Techni-Briefs 


Radiation Monitor 


A new atomic radiation detector 
to permit direct radiation readings 
at a glance has been developed by 
engineers of the General Electric 
Company. 

Called a “radiation monitor,” the 
new instrument weighs less than a 
pound and is about the size of a 
quart oil can. It is equipped with a 
self-contained power source, and 
has neither tubes nor batteries. 

Radiation measurements are read 
from the monitor simply by noting 
the position of a pointer as it moves 
across a graded scale. The speed 
at which the pointer moves across 
the scale is in proportion to the 
strength of radiation, and the dis- 
tance it moves in a given time indi- 
cates the amount of radiation to 
which the instrument has been ex- 
posed during that time. 

The monitor is for use by engin- 
eers, scientists, doctors, and tech- 
nicians who are working with or 
near sources of radiation, and can 
warn of the presence of radiation in 
amounts much less than those per- 
mitted by even the most stringent 
safety regulations. 

This sensitivity, coupled with a 
continuously-visible indication, will 
give warning of a radiation hazard 
in an area while there is still time 
to avoid excessive exposure. This 
differs from the type of monitor that 
is read only at intervals, when it 
may already be too late to prevent 
an overdosage. 


Cornell-Designed Cleat 


A radical improvement has been 
incorporated into football shoes de- 
veloped by the Cornell Aeronauti- 
cal Laboratory for MacGregor 
Goldsmith, athletic equipment 
manufacturers. The improvement 
consists of a ring cleat, which is 
placed on the sole of the shoe di- 


rectly beneath the ball of the foot. 
An additional cleat of circular arc 
form is placed on both the toe and 
heel of the shoe. 

These cleats, according to exten- 
sive tests, give equal or more trac- 
tion than afforded by seven conical 
cleats now in common use on foot- 
ball shoes, and will insure the player 
of better getaway, greater maneu- 
verability, and surer stops. 

In addition, it has been found in 
actual practice that injuries to 


New football shoe designed by the Cornell 
Aeronautical Laboratory. 
—Courtesy Cornell Public Information Office 


ankles and knees are greatly re- 
duced. 

Both the construction and the 
location of the new cleats contribute 
directly to their effectiveness. They 
are made of light-weight aluminum 
alloy. 

The ring cleat, being directly be- 
neath the ball of the foot, provides 
a broad platform of stability and 
offers good traction over this area 
—on which most of the body weight 
is carried in any forward motion. 
The shape and position of the cleat 
offer the least resistance to rota- 
tion—enabling a player to turn, 
cut and maneuver with much 
greater ease, and less chance of 
twisting an ankle or knee than ever 
before. 

The toe and heel cleats also as- 
sist in sudden maneuvers, since 
both cleats are arc-shaped, with 
the center of curvature at the cen- 


ter of the ring cleat. This engineer- 
ing principle provides an axis rota- 
tion through the ball of the foot. 

To reduce any clogging tendency 
within the ring, the cleat is so de- 
signed that any clod which might 
be formed would be the thinnest at 
the center, and therefore weakest at 
the section where it would receive 
the bending necessary to break it 
loose. Also, the inside surfaces of 
the ring are sloped to crowd the 
dirt towards the center of the ring, 
thus causing it to buckle outward 
when pressure on the foot is re- 
leased. 

It is well known from the injury 
records of football players that 
there are a large number of ankle, 
knee and hip injuries. A detailed 
analysis of these disclosed that a 
high percentage of injuries is the 
result of twisting forces on the leg, 
induced by the traction cleat com- 
monly used on the soles of the shoes. 

It was also found that many of 
the common traction cleats, when 
made long enough to provide satis- 
factory traction on soft ground, in- 
creased the incidence of ankle in- 
juries when used on hard surfaces. 
The raising of the ankle joint in- 
creased the lever arm of the forces, 
causing ankles to turn. Also, it was 
found that in certain soils the com- 
mon cleat arrangement picks up a 
clod between the cleats, thereby re- 
ducing the traction almost to zero 
for the next step. Injuries caused 
by slips and falls result. 


Homemade Cloud Chamber 


A cloud chamber of improved 
usefulness to atomic research, but 
simple enough to be built at home 
has been described by four scien- 
tists from Brookhaven National 
Laboratory. 

Present cloud chambers permit 
observation of the paths of cosmic 
rays and other atomic particles only 

(Concluded on page 26) 
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We squeezed first... and 


Now IT’s YouR TURN. Pick up one of those new pliant, un- 
breakable plastic bottles. Squeeze it. Feel how it gives under 
your hand, then see how it comes right back for more. 

That’s polyethylene (just say POLLY-ETHEL-EEN), one 
of the exciting new miracle plastics produced by the people 
of Union Carbide. 

But before you squeezed it, they squeezed ethylene gas 
under terrific pressure and carefully controlled conditions. 
Result: the molecules of gas were permanently rearranged 
into long lines—one of the marvels of modern chemistry. 
And then out came this tough, flexible plastic utterly unlike 
any other material—natural or man-made. 

Why do you find the people of Union Carbide leading in 
the development of polyethylene? 

Because working with tremendous pressures, high vac- 
uum and extremes of heat and cold is part of their everyday 


SYNTHETIC ORGANIC CHEMICALS - LINDE Oxygen 


Trade-marked Products of Divisions and Units include 


jobs. By the use and control of these forces they supply the 
world with a wide variety of plastics and the raw materials 
from which a multitude of synthetic fibres are made. They 
also make hundreds of other basic materials essential to 
modern science and industry. 

Perhaps your business could profit by the use of some of 
these materials. Why not ask us about them? 
FREE: Learn more about the interesting things you 
use every day. Write for the illustrated booklet **Prod- 
ucts and Processes” which tells how science and indus- 


try use Union Carbide’s Alloys, Chemicals, Carbons, 
Gases and Plastics in creating things for you. Write 


for free booklet A. 


Union CARBIDE 
AND CARBON CORPORATION 


30 EAST 42ND sTREET [89 New yor«K 17, N. ¥. 


+ BAKELITE, KRENE, and VINYLITE Plastics 


Prest-O-Lite Acetylene + PyROFAX Gas + NATIONAL Carbons + EVEREADY Flashlights and Batteries - ACHESON Electrodes 
PRESTONE and TREK Anti-Freezes + ELECTROMET Alloys and Metals - HAYNES STELLITE Alloys 
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Electronic Computers 
(Continued from page 14) 


mitted in two ways, serially or in 
parallel. In serial transmission, all 
the pulses are transmitted on a 
single wire and the place is deter- 
mined entirely on a temporal basis. 
Since the pulses are passing through 
the computer at a fixed frequency, 
the presence or absence of a pulse 
at each cycle indicates whether the 
digit is one or zero. This explains 
the need for maintaining synchroni- 
zation in the acoustic delay lines. 
In parallel transmission, as many 
lines as places in the binary number 
are necessary, and the representa- 
tion is mainly spatial. The diagram 
below shows the binary number 
101101 transmitted by both meth- 
ods. 


SEAC Operation 

In the serial operation of a com- 
puter, a composite group of fixed 
length is known as a “word.” In the 
SEAC a word contains 45 pulse 
positions which are transmitted be- 
tween units in a serial manner. The 


words may be used to communicate 
either a number or an order. 

One order word is sufficient to 
find the two numbers to be operat- 
ed upon, commanding the right op- 
erating to be performed, giving the 
the address of the result, and the 
address of the next order. (The ad- 
dress is a code number which tells 
the computer where the number or 
order may be found, and in which 
memory.) Thus, the operation of 
the computer is entirely automatic. 


Problem-Solving 

SEAC has seven basic operation 
orders, chosen after a careful study 
which established their convenience 
for solving the most elaborate prob- 
lems the machine is expected to 
handle: addition, subtraction, mul- 
tiplication, divison, comparison, 
logical transfer, and input-output 
control. All arithmetical operations 
can be classified as types of addi- 
tion, since the sign of a number 
need be merely reversed to perform 
subtraction, while multiplication 
and division are just a series of ad- 
ditions or subtractions. One opera- 


tion of addition or subtraction is 
completed in 50 microseconds; mul- 
tiplication and division in 2500 mi- 
croseconds. 

The comparison order allows two 
numbers to be compared to deter- 
mine which is larger. This feature 
gives the machine a degree of 
choice. The result of a comparison 
thus dictates which of two alterna- 
tive operational sequences the ma- 
chine is to perform next. The logical 
transfer order makes it possible for 
the machine to alter an instruction 
it has previously received. 

At present SEAC’s input-output 
can be accomplished either with 
manual keyboard and _ teletype 
printers, or punched tape. It is 
planned later to install a magnetic 
wire system to replace the present 
punched tape input-output system, 
speeding operations about 160 times. 
Magnetic wire is compact, durable, 
and erasable, but has the objection 
that one cannot tell, just by look- 
ing at it, whether anything has been 
written on it or not. 

Contrary to some wishful think- 

(Concluded on page 28) 


for temperature, pressure, 
liquid level control... 


Choose Klipfel values 


For dependability and economy . . . whether for plant 
equipment or manufactured products . . . specify 
Klipfel Valves . . . a wide range of standard types, as 
illustrated below, or controls designed specifically for 
you. If you have a control problem, discuss it with 
Klipfel Engineers. Write for the latest Klipfel Valve 
bulletins shown here, each contains valuable, easy- 
to-use selection and specifying data. Address Dept. L-2. 


0 
ef VALVES INCORPORATED @ 


DIVISION OF HAMILTON - THOMAS CORPORATION, HAMILTON, OHIO 
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Basic research at RCA Laboratories has led to most of today’s all-electronic television advances. 


At the heatt of evety relevision set! 


Why show RCA Laboratories inside 
your television receiver? Because al- 
most every advance in all-electronic 
TV was pioneered by the scientists 
and research men of this institution. 

The image orthicon television camera 
was brought to present perfection at RCA 
Laboratories. The kinescope, in these 
laboratories, became the mass-produced 
electron tube on the face of which you see 
television pictures. New sound systems, 
microphones—even the phosphors which 


light your TV screen—first reached prac- 
tical perfection here. 

Most important of all, the great bulk of 
these advances have been made available to 
the television industry. If you’ve ever seen a 
television picture, you’ve seen RCA Labora- 
tories at work, 

* * 


See the latest wonders of radio, television, 
and electronics at RCA Exhibition Hall, 36 
West 49th Street, New York. Admission is 
free. Radio Corporation of America, RCA 
Building, Radio City, New York 20, N. Y. 


Continue your education 
with pay—at RCA 
Graduate Electrical Engineers: RCA 


Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opp ity to gain 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 
® Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 
© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
© Design of component parts such as 
coils, loud 
© Development and design of new re- 
cording and producing methods. 
© Design of receiving, power, cathode 
and photo tubes. 

rite today to National Recruiting Divi- 
bree RCA Victor, New Jersey. 
Also 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Télevision 
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Techni-Briefs 
(Continued from page 22) 


intermittently, for fractions of a 
second. Now, by simple methods, a 
cloud chamber can be built to per- 
mit observation continuously for 
hours. 

To operate any cloud chamber, 
the experimenter makes a saturated 
atmosphere. Atomic particles them- 
selves are much too small to see. 
But as they dart through this at- 
mosphere in the chamber, they 
leave a trail of small droplets which 
are clearly visible—like the vapor 
trail left by high flying aircraft. 
Heretofore in cloud chambers, the 
“cloud” has been made by a compli- 
cated mechanical expansion of a 
space holding a vapor, so that 
tracks suddenly appear for a very 
brief interval. 

In the new continuous chamber 
the vapor diffuses continuously 
from a warm upper surface to a 
cold lower one through air or an- 
other gas. At some point between 
the two surfaces, the diffused vapor 
will become sufficiently cool to pro- 


duce supersaturation. Because va- 
por is continually diffusing, the 
chamber will show tracks continu- 
ously. This continutiy of operation 
assures scientists of obtaining in a 
short time, and without interrup- 
tion, many photos of interactions of 
atomic particles. 

The device, therefore, is particu- 
larly useful in studying interactions 
caused by beams of particles from 


_cyclotrons and other high energy 


machines. Also, since it is simple to 
make and operate without inter- 
ruption, it is useful in the classroom. 


The essential ingredients are eas- 
ily obtainable and readily assem- 
bled. Dry ice is placed in a flat con- 
tainer underneath a metal disk 5 to 
17 inches in diameter. On the top 
surface of this disk is placed black 
velvet, to provide a background for 
viewing the paths the particles 
make. A glass cylinder, slightly 
smaller in diameter, and lacking top 
and bottom, is placed on this disk. 
Felt soaked in methyl alcohol is 
fastened to the lower side of another 
metal disk which is then placed on 
the top of the glass cylinder. A tray 


partners in creating 


Engineering leaders for the last 81 years have made 
K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve- 
ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi- 
neering project has been completed with the help of K&E. 


KEUFFEL & ESSER CO. 
es? 1967 
NEW YORK * HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 


of water at room iemperature is 
placed on top of the upper disk. 

When a strong light, such as a 
powerful flashlight, is focussed on 
the velvet, the chamber becomes a 
“showcase” for atomic events of 
many sorts. For example, the paths 
made by cosmic rays, which con- 
stantly bombard the earth from the 
outer atmosphere, will be continu- 
ously displayed. 


College News 

(Continued from page 15) 
Henriksen, head of the Materials 
Processing Department, has been 
studying the nature of these stresses 
for the past 18 years. 

The research that Professor Hen- 
riksen began in Denmark 18 years 
ago and continued here at Cornell 
has been accomplished with the aid 
of standard workshop equipment 
using relatively simple methods. 
The fundamental principle for the 
method employed is the lengthwise 
machining of a specimen which has 
been thoroughly annealed and very 
slowly cooled in the furnace before- 
hand to ensure complete absence of 
any other stresses. Usually, speci- 
mens of rectangular cross section 
are used and the machining done 
by planing or shaping. A cut is 
taken in the specimen and the re- 
sulting deformation of the metal is 
measured from which: the value of 
the stress can be computed. 

It has been found that in ductile 
materials such as carbon steel the 
stresses are generally tensile, while 
in cast iron they are compressive. 
Another fact revealed is that the 
stresses are closely related to the 
work-hardening properties of the 
material and, are more a function 
of the mechanical action of the tool 
than the thermal effect of the cut- 
ting as was previously thought. 

Professor Henriksen is also study- 
ing other phenomena associated 
with metal cutting. The Materials 
Processing Department recently ac- 
quired a specially designed lathe 
with which he will investigate the 
effects of high speed cutting on al- 
loy steels. With this new lathe it 
will be possible to determine the 
relationship between the speed and 
various forces which come in to 
play during the cutting operation. 
This will reveal the dangerous op- 
erating speeds. 
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What makes the world go round? 


These fast-moving times might well go down in history as the “Age of 
Transportation” ...Today, people are able to enjoy goods delivered 
from places once wholly inaccessible. It is easy to visit friends many 
miles away. Doctors quickly reach the sick; country children enjoy the 
benefits of bigger schools in distant cities; industry is constantly 
expanding to supply you with more goods in less time—all through 
modern transportation by land, sea and air. 

All this has been made possible largely by the rapid development 
of the internal combustion engine —- powered and lubricated with 
petroleum products. Esso Standard Oil Company is proud of the part its 
27,000 employees have played in producing better petroleum products 
for better transportation. And our regular good jobs policy —with E S S O STA N DA R D 
fair pay, a chance to get ahead in the Company and many employee 


benefits—has helped us to get good people on the job. I M PAN 
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Big Plant at Nampa, Idaho, 
Makes 500 Tons of Ice a 


Day with Frick Refrigeration 

And quick-freezes 5 tons of fresh foods per hour 
at another plant, 600 feet awayl Five cold storage 
rooms hold 2500 tons of ice and 85 carloads $f 
frozen foods. 

Seven large Frick ammonia compressors carry the 
cooling load. They were selected for this Terminal 
Ice and Cold Storage Co. plant by the Associated 
Refrigerating Engineers, Los Angeles consultants. 

You can specify Frick refrigerating, ice-making 
and air with 

The Frick Graduate Training Course in Re- 
frigeration and Air Conditioning, Operated 
over 30 Years, Offers a Career in a Growing 


Higgins non-tip rubber base keeps your 
Higgins American Waterproof India Ink 
upright. . . . Ask your dealer for both. 


HIGGINS ANE. 


271 NINTH ST,, BROOK! 15, N.Y. 


Electronic Computers 
(Continued from page 24) 


ing among the non-mathematically 
inclined, a problem cannot be 
thrown into a hopper, a button 
pushed, and the answer pulled out. 
Breaking down the problem into 
simpler component calculations still 
must be done by highly skilled 
mathematicians, and the machine 
must be coded with the proper in- 
structions. But once the machine 
has been programmed for a certain 
type problem, it can be used over 
and over again with different sets 
of numerical data. Moreover, the 
instructions can be altered or new 
ones fed into the input without re- 
wiring or reswitching. 


Practical Applications 

SEAC has already solved several 
significant problems such as com- 
puting the direction and position of 
skew rays in an optical system with 
several spherical lenses, and com- 
puting the flow of heat in a chemi- 
cally reactive material. In the im- 
mediate future, the computer will 


be used to determine optimum pro- 
grams in military scheduling for the 
Department of the Air Force. 

The range and scope of problems 
that can be solved with modern 
automatic computing machines is 
unlimited. In fact, they are not 
even limited to computing prob- 
lems, but could be extended to any 
type of substitution problem that 
could be solved with a limited num- 
ber of rules. The input data, instead 
of being numbers, could be the 
readings of strain and_ pressure 
gages, photo-electric cells, etc. Since 
the machine has the ability to 
choose between two or more alter- 
native instructions, it could make 
logical decisions. This suggests 
many possibilities for automatic as- 
sembly lines with computing ma- 
chines to supervise them. 

In his noted book, Cybernetics, 
Professor Norbert Wiener points 
out the similarity between the com- 
puting machine and the human 
brain. There is a very definite an- 
ology between the “on” and “off” 
firing of an electronic system and 
the firing of a neuron, an element of 


the nervous system. Furthermore, 
there is some reason to believe that 
the human memory operates in the 
same manner as an acoustic delay 
line, 1.e., circulating impulses trig- 
ger off standard shape impulses 
which circulate again, and so on. 
Professor Wiener further suggests 
that cases of malignant worry are 
analogous to an internal memory 
system in which the message keeps 
circulating, enveloping more and 
more channels or neurons as it con- 
tains. 


Machines That Think? 


Just as man has succeeded in 
developing machines which far out- 
strip the human muscle in power 
and dexterity for specialized pur- 
poses, so it seems now that the hu- 
man brain has been relegated to a 
secondary position in speed of per- 
forming certain repetitive mental 
tasks. The ditch digger can no 
longer compete with the steam 
shovel. Will the day come when 
“thinking machines” usurp man’s 
supreme position in the nebulous 
area of thought? 
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ewsworthy Notes / 


for Engineers 


A touch of gold... 
a lot of Engineering! 


GRID FRAME 
(actual size) 


This is the grid frame for an electron tube 
that plays a vital part in the Bell System’s radio 
relay network for long distance telephone calls 
and television programs. 


Across the central hole of a frame — between 
dotted lines—tungsten wires .0003 of an inch in 
diameter, so fine you can barely see them, must 
be placed with their centers .001 of an inch apart. 
How to fasten this wire securely to a frame posed 
a problem that took the combined skills of many 
kinds of engineers. 


Electrical, Chemical and Metallurgical 
Engineers decided it could best be anchored with 
gold. Why gold? Because it is inert in a vacuum, 
reduces grid emission, is suitable for the working 
temperature of the tube and is a good electrical 
conductor. 


Physicists, Electrical and Mechanical Engi- 
neers tackled this problem — and adapted the 
machine shown, in which frames are placed—forty 
at a time—on a two-level rack. Between the up- 
rights of the rack are heating coils into which 
short lengths of 24 karat gold wire are placed. 
An air-tight cover is lowered, the chamber evacu- 
ated and heaters are switched on. When vacuum 
and temperature are just right, the operator 
passes a carefully controlled current through the 
coils and the gold vaporizes, covering the grid 
frames with a coating .00002 of an inch thick. 
Only about two and one-half cents worth of gold 
per frame is used. 


Tungsten wire is next wound around two 
frames at a time. These are put into a hydrogen 
atmosphere and heated until the gold melts and 
brazes the wire firmly to both frames, which are 
then split apart. 


Industrial Engineers made thorough job cost 
and time studies which show this new process is 
fast and economical. 


Working closely together, Western Electric 
engineers of varied skills are constantly develop- 
ing new, better and more economical ways to 
make telephone equipment. That's how they help 
the Bell System give this country the best tele- 
phone service on earth at the lowest possible cost. 


J 


This unusual machine turns gold into vapor to gold- 
plate little grid frames at Western Electric. 
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USE THE 
WORLD'S BEST 
at 
NO EXTRA COST 


Begin your career by 
doing what the mas- 
ters do... use 
CASTELL with the 
famous imported 
graphite. It costs no 
more than ordinary 
domestic brands. 


18 superlative de- 
grees that match ev- 
ery mood of genius. 
Ask for CASTELL 9000 
at your college sup- 
ply store. 


Ring Out, Ye Bells 


(Continued from page 12) 


bells. Actually, automatic playing 
systems have been in use for more 
than 100 years, but are generally 
regarded as unsatisfactory because 
the carilloneur cannot put any ex- 
pression into his playing. Shading 
and other forms of musical inter- 
pretation are hindered, rather than 
aided, by such equipment. By no 
means, however, does this state- 
ment imply that Cornell’s playing 
mechanism is ideal. Playing a mod- 
ern carillon with the conventional 
clavier linked by cables to the bells 
is facilitated by the fact that the 
mechanism is light, the heavier 
clappers are counterweighted, all of 
the clappers move only a short dis- 
tance in striking, and every possible 
mechanical refinement that does 
not destroy the touch of the instru- 
ment is employed. At Cornell, the 
heavy mechanism of cables and 
chains indeed places a premium on 
general gymnastic ability and a 
handicap on musicianship, but is 
nevertheless preferable to any de- 
vice which would take the oppor- 
tunity of expression away from the 
chimesmaster. 


Popularity Increasing 

During the past thirty years, 
carillons have increased rapidly in 
number in the United States. This 
sudden popularity can be attrib- 
uted to modern developments in 
bell founding and tuning, as well as 
to the enthusiasm of Americans 
who visited and heard good instru- 
ments in Europe after World War 
I. Many of the 53 instruments built 
in the United States since 1920 have 
been placed in prominent universi- 
ties 2nd colleges, including the Uni- 
versity of Michigan, Wellesley Col- 
lege, Leland Stanford University, 
Duke University, and many others. 

One of the most notable carillons 
in the United States is the instru- 
ment of 49 bells at Princeton Uni- 
versity. Originally it was of 35 bells 
cast by Gillett and Johnston of 
Croydon, England. These are of ex- 
cellent tone and are examples of the 
finest in the bell-founders’ art. 
When, in 1941, a complete renova- 
tion of the carillon was begun, ad- 
ditional bells could not be pur- 
chased. The fourteen bells added 
at that time were truly a product 
of the university, having been de- 


signed, cast, and tuned on the cam- 
pus by Arthur L. Bigelow, professor 
of engineering and university car- 
illoneur at Princeton. Professor 
Bigelow, having spent eleven years 
in Europe studying the technical as- 
pects of bells as well as carillon 
playing, has established a reputa- 
tion as a consultant and designer 
in his field. 

Several years ago, Professor Bige- 
low inspected and tested the Cor- 
nell Chimes are prepared plans for 
recasting the present bells, making 


Chimesmaster Gottling (author of this 
article) shown rendering a selection on 
the Cornell Chimes. 


31 new bells, and strengthening the 
tower to accommodate what would 
then be the fourteenth instrument 
of four octaves or more in the Unit- 
ed States. A carillon of this calibre 
would provide facilities for a reper- 
toire not limited to folk songs and 
other simple melodies, and for musi- 
cal effects created through extensive 
arpeggios which cannot be pro- 
duced by smaller instruments. 
While the present chimes have at- 
tained a place high among those 
things which make Cornell, and are 
both a novelty and an old tradition, 
a real carillon, whether a complete 
instrument of four octaves or some- 
what less, would be a magnificent 
instrument as much capable of pro- 
ducing fine music as a pipe organ 
or piano. 

Unfortunately, money with which 
to execute Professor Bigelow’s plans 
is not at present available. Until 
the time when it is, the familiar 
bronze voice of the present bells 
will continue to add their part to 
the campus scene at Cornell. 
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If a belt could do it better... 


Grinding a crankshaft calls for a 
gtinding wheel of definite specifica- 
tions. But, if it could be done better, 
faster or more economically. ..with 
an abrasive belt, for instance... 
CARBORUNDUM would be free to rec- 
ommend the right belt impartially. 
This is because only CARBORUNDUM 
manufactures a complete line of abra- 
sives—and only CARBORUNDUM can 
make impartial recommendation of 


CARB 


the right abrasive to use in every 
gtinding or cutting operation. 

In addition to abrasives, many 
other products of equal importance 
industrially are identified by the 
CARBORUNDUM brand. Refractories 
are among the more important. So 
closely associated with outstanding 
characteristics and properties are 
these products, that “Super” has 
been added as a prefix to segregate 


TRADE MARK 


them from the ordinary. In the fields 
of heat treatment and ceramics, 
GLOBAR non-metallic heating ele- 
ments are used increasingly while 
ceramic resistors find application in 
an expanding list of electronic de- 
velopments. The Canadian market 
is supplied by our large modern 
plant located in Niagara Falls, Can- 
ada just across the border from our 
principal manufacturing facilities. 


makes ALL abrasives to give you the proper ONE 


Also manufacturers of Super Refractories, Porous Media, Heating Elements, Resistors, Deoxidizers. 


d tradi 


ks which indi 


"Carborundum” and "Globar” are regi: 
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This compact, modern drive controls belt tension con- 
tinuously; keeping it even, despite changes in load. 
In fact, this drive keeps belt pull uniform two ways, 
around and across the pulleys. Here’s how it works. 
TENSION-CONTROLLING ], The tension-controlling motor base maintains uniform 
MOTOR BASE pulling power around the pulleys by automatically com- 
pensating for load changes. 
2. The flat leather belt keeps belt pull uniform across 


the pulleys because it is undivided. No danger of separate, 
uneven tensions. 


VEATHER BELTING 
Headquarters for Authentic Power Transmission Data 


AlL-49 


sgl Go Get Printing Done 
e the four 


oQ. What ar cables? 


costs in electrical 


initial price, any 
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st of installation. 
ense of maintenance, 
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Beyond the 
engineer m 


fails and at 
lacemen 

quality Okonite cables 

purchase price, bu 

roved reliability . 

st economica 

ail costs are considered 

w JERSEY 


THE OKONITEe COMPANY, passaic, NE 


NORTON PRINTING CO. 


THE BEST CABLE IS YOUR BEST noun 317 E. State St. Ithaca, N. Y. 


| T E insulated wires and cables 
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Thinking 
of 


improving 


“Improving” any machine really means 
increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 

Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 


Send for our comprehensive 400-page 
book, free; “‘ MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 
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VED BETTER 


because they 


In almost any dredging operation...they give 
greater performance at lower maintenance cost 


@ Purposely made for high vacuum, Morris Pumps 
dredge to greater depths and give up a higher percentage 
of sand, gravel and other abrasive materials. 


@ The proper relationship between shell and impeller 
designs produces smooth, easy flow of materials .. . 
without eddies, turbulence or excessive friction losses. 
This feature alone reduces wear, abrasion and power 
consumption. 


@ When long service finally requires renewal of a part, 
replacement on the Morris Dredging Pumps can be made 
easily, quickly and economically ... with only slight 
interruption of service. 


Morris Will Build a 
Dredge for Your 
Particular Job... 


@ All the components of the dredge—hull, rigging, hoist, spuds, 
ladder, ladder head, and cutter will be designed and built for the 
individual type of deposit and service you require. All excavating 
and auxiliary pumps are of the famous Morris Centrifugal type . . . 
driven by electric, Diesel or steam power, according to the needs of 
your job. 
Morris Dredges Are Custom-Built 
. « » Yet Moderate in Cost 


* Send for Free Bulletin No. 177. It illustrates and 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 


John C. Meyers, Jr., Executive Vice-Pres., 
E.E. '44 


CENTRIFUGAL PUMPS 


PUMPS 


Future of Atomic Power 
(Continued from page 9) 


tions. The slow-neutron plant will 
be similar to present reactors, but 
the intermediate reactor may be 
smaller and more compact. 

The aircraft industry is now in 
a rather ambiguous position as to 
the possibility of using atomic en- 
ergy. In 1948, an MIT committee 
investgiated the situation; the re- 
sulting Lexington Report stated 
that research on the aircraft prob- 
lem should be continued inten- 
sively for two or three years, and 
that it would then be possible to 
make a decision as to the value of 
atomic energy for aircraft. The 
Fairchild Engine and Aircraft Cor- 
poration has done much work at 
Oak Ridge in spite of a small staff 
and a low priority budget of 
$10,000,000 per year. Considerable 
progress has been made, and the 
program appears more quickly at- 
tainable and less expensive than it 
did a few years ago. However, even 
though military pressure is for, 
rather than against, the program, 
the fact remains that NEPA (Nu- 
clear Energy for the Propulsion of 
Aircraft) is a long-range project, 
and, as such, cannot be given high 
priority. 


Atomic Possibilities 


The University of Chicago’s 
Cowles Commission for Research in 
Economics recently reported on the 
possibilities of atomic power. With 
the assumption that engineers 
would successfully convert atomic 
energy to electricity and that phy- 
sicists would perfect the breeder re- 
actor, it was stated that the first 
atomic power stations would gener- 
ate electricity at a cost of 10.2 mills 
per kwh, and that larger, improved 
plants might bring the cost down to 
four mills (based on 1946 prices). 
The commission predicted that at- 
omic power might result in the fu- 
ture expansion of aluminum output 
by location of power plants near 
markets; the release of iron and 
steel-making from its slavery to 
coal; and perhaps the heating of 
homes in large cities by piping 
heat from a central atomic plant. 
It was decided that atomic power 
would probably not greatly reduce 


(Concluded on page 36) 
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Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


GRAPHITE SILICON CARBIDE FUSED ALUMINA 
MAGNESIA ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 


NO SHORTAGES AT THE CO-OP— 
YET! FOR ACCURATE, LONG MEASUREMENTS 


SELECT THE 


A good stock of all books and supplies CHROME-CLAD 
for the Spring Term. YJ \\\ “ANCHOR” 


Lots of used books at low prices. | i) 


ss Popular for heavy duty 


Plenty of drawing instruments and dis- “OX oll Geld, steel 


5 Y mill, or heavy construc- 
secting sets. ~ Yy tion jobs. Built with 
g greater durability and un- 

usually large easy-to-read 
All types and sizes of spiral notebooks 
and ring binders. : Clad non- 
glare finish 
° that won't 
chip, crack, 


A huge stock of portable typewriters, peel or cor- 


all makes and models. rode; finest genuine leather hand-stitched case; “‘instan- 
taneous” readings. Engineers who know specify Lufkin. 
108 


THE CORNELL CO-OP SAGAN, + Yo hy» 


BARNES HALL | ON THE CAMPUS 
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CAR PULLERS, BARGE MOVERS 


ELECTRIC, GASOLINE, DIESEL 
Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 


SEE YOU AT THE 


SLIDE RULE CAPERS 


CAPSTAN DRUM WINCH 
6 Sizes: 4 Sizes: » 4 
Draw Bar Full Capacities 
2,000 Ibs. 6,000 Ibs. 
6,000 the. 12,000 a DANCING TO THE MUSIC OF 
12,000 Ibs. 24,000 Ibs. D 
— ANDY DOUGHERTY’S ORCHESTRA 
22,000 Ibs. 
30,000 Ibs. wo 
{ ENTERTAINMENT FEATURING 


‘that private investment and the 


Mfrs, of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 


SILENT Hoist & CRANE Co. 


ARTERIOLES 894 63rd St., Brooklyn 20, N.Y. 


TED BLAKE, ME ‘52, AND OTHERS 


Willard Straight 


Memorial Room 


Sponsored by the 


Cornell Student Engineering Council 


Saturday, Feb. 17 
9 to 1 — $1.20 per couple 
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Future of Atomic Power 
(Continued from page 34) 


the cost of glass manufacture ex- 
cept where conventional fuels are 
relatively expensive, and that at- 
omic engines for locomotives would 
probably never be practical except 
where traffic is heavy. The report 
stated that areas poor in conven- 
tional power might benefit greatly 
from atomic power; India and Bra- 
zil, for example, both import great 
amounts of coal, yet have most of 
the world’s thorium. 


How Far Off? 


Many scientists such as Harold 
Urey have found fault with the 
monopolistic government control of 
atomic energy, which they feel is 
stifling initiative and crippling their 
efforts. David E. Lilienthal advo- 
cates eventually turning over to 
private industry the information 
necessary for the experimentation 
and development of atomic power. 
He feels that the competition now 
forbidden would stimulate work and 
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pioneering spirit which is a part of 
American industry would speed the 
development of atomic power. 
Atomic power now looks far off, 
but it is actually closer than ever. 
Such authorities as Dr. Arthur H. 
Compton state that we may not 
have atomic power for 25 or 50 
years, and Bruce R. Prentice of 
G.E. declares that there is “no as- 
surance we will ever have atomic 
power.” However, while it is true 
that lowering of costs and increase 
in power by use of atomic energy 
may be somewhat dubious, it prom- 
ises many new things. From the 
standpoint of convenience and 
practical considerations other than 
costs, atomic power may compete 
with premium fuels for restricted 
use in the near future. In ship pro- 
pulsion the freight capacity taken 
up by conventional fuel and the 
independence of refueling bases 
would be worth the cost of atomic 
power. Use of atomic energy for 
this purpose may do much toward 
the solution of technical problems 
arising in other applications of at- 
omic power. Such problems as the 


weight of shielding material, which 
look insoluble for autos and loco- 
motives and almost impossible for 
aircraft, may someday be eliminat- 
ed, and in a few decades we 
may have the convenience of 
weightless atomic fuel in_ ships, 
planes, and locomotives which will 
run for months or years without 
refueling. 


Tremendous Potentialities 

Knowledge of atomic energy has 
been accumulating for almost a half 
century; the solution of the many 
problems confronting us will be 
difficult and in many cases impos- 
sible. Nevertheless, the fact re- 
mains that in the long run the im- 
plications of atomic power for war 
and peace are tremendous. The 
AEC is not spending $40,000,000 
a year for nothing. As Lilienthal 
says, “If the country means busi- 
ness, it won’t take too long.” In- 
dustrial know-how, if given the 
chance, can get the bugs out, and 
before long our “incredibly compact 
storage battery” may be doing use- 
ful work for us. 
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THE DU PONT 


DIGEST 


Bringing Up Alathon* 


Du Pont scientists find 
great promise in this young 
member of the wax family 


One of the most interesting and ver- 
satile of the new plastics is Du Pont 
“‘Alathon”’ polythene resin, chemical 
cousin of paraffin. 

Because of its unusual combination 
of properties, it is now being used in 
everything from ‘‘squeeze-bottles” 
for toiletries to cable insulation and 
chemical-resistant linings. 

‘‘Alathon”’ was born when English 
scientists used high-pressure synthe- 
sis to create polythene, the solid and 
semi-solid polymers of ethylene. In 
1939, Du Pont scientists and others 
added their background in high pres- 
sure work to the field of ethylene 
polymers. This concerted effort pro- 
duced a greatly expanded range of 
uses. 


Taking First Steps 


The first step of Du Pont chemists 
and engineers was to produce poly- 
thene in the laboratory to confirm 
earlier findings. Then the product 
was turned over to chemical engi- 
neers for pilot-plant work. Finally, a 
plant for full-scale commercial pro- 
duction was designed by chemical, 
mechanical and electrical engineers 
and metallurgists. 

Many of the most promising uses 


Blow-molded “Alathon” bottle, with molded 
closure. It emits a fine spray when squeezed. 
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for ‘‘Alathon”’ could not be realized 
until technical difficulties were over- 
come. For example, the chemical in- 
ertness, which is one of the outstand- 
ing properties of the material in film 
form, also made the casting of film 
from solution impractical because it 
could not be dissolved in suitable 
solvents. In devising a special extru- 
sion technique to solve this problem, 
Du Pont engineers opened up a whole 
new field of possibilities. 


i 


4 

Multiwall bags for chemicals and foods are 
made of kraft paper coated with ‘‘Alathon.” 


Acid-Defying Paper 

In film form, ‘‘Alathon”’ lends its 
strength, chemical inertness and re- 
sistance to grease and moisture to 
packages for chemicals, foods, metal 
parts and moisture-sensitive pow- 
ders. In still another form in which 
these properties are employed, paper 
coated with ‘“Alathon” is used as 
wrapping for bakery products and 
moistureproof containers for chem- 
icals that would attack uncoated 
paper. (Experimentally, ‘‘Alathon” 
coated paper has been exposed to con- 
centrated sulfuric acid for days with- 
out harm; the same paper, uncoated, 
was ruined within a few minutes.) 

The protection of “‘Alathon’”’ was 
extended to metal tanks and drums 
when Du Pont engineers developed 
a spray-flaming coating technique. 

In the field of electricity, too, 
“Alathon” is proving of great value. 
Its outstanding electrical properties 


All “Alathon” —ice-cube trays, refrigerator 
bowls, tableware and protective coverings. 


Pipe made of ‘‘Alathon”’ is used for handling 
corrosive chemicals, solutions and gases. 


make it an ideal insulator for wire 
and cable, particularly in the high- 
frequency applications necessary in 
television and radar. 

“Alathon” in powder form is used 
for molding a wide range of light, 
tough and flexible plastic articles. 
In addition to bottles, these include 
tumblers, dishes, jar caps and ice- 
cube trays. Extruded as a film, it 
serves for garment covers, tablecloths 
and rainwear. 

The future looks bright for ‘‘Ala- 
thon.”” New applications such as ex- 
truded pipe for mines and separators 
for storage batteries seem about to be 
realized. Other uses yet undreamed 
of will no doubt emerge from the 
close, continuous teamwork of tech- 
nical men that typifies Du Pont 
research. 


* REG. U.S. PAT. OFF. 


DID YOU KNOW... 


six out of ten Du Pont plant managers 
and superintendents started with the 
company as chemists, analysts, tech- 
nicians or engineers. 


REG. OFF. 
BETTER THINGS FOR BETTER LIVING 
++THROUGH CHEMISTRY 


Entertaining, Informative — Listen to “Cavalcade of 
America,’ Tuesday Nights, NBC Coast to Coast 
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MILLING 
_ MACHINE 


SERIES 


PROBLEM -You're designing a taxi-cab meter. You have 
worked out the mechanism that clocks waiting time and 
mileage and totals the charges. Your problem now is to 
provide a drive for the meter from some operating part of 
the cab—bearing in mind that the meter must be located 
where the driver can read it and work the flag. How would 
you do It? 


THE SIMPLE ANSWER—Use an S.S.White power drive 
flexible shaft. Connect one end to a take-off on the trans- 
mission and the other to the meter. It's as simple as that—a 
single mechanical element that is easy to install and will oper- 
ate dependably regardless of vibration and tough usage. 
That's the way a leading taximeter manufacturer does it 
as shown below. 


Designed for toolrooms, experimental and research 
laboratories the No. 0 Omniversal with swivelling knee and 
Omniversal Milling Head provides an easy and accurate means of 
obtaining both simple and san angular settings of the work 
— often permitting complete p hining of a piece without 
relocating it in the holding device. Brown & Sharpe Mfg. Co., 
Providence 1, R. |., U.S.A. 


* * 


This is just one of hundreds BROWN & SHARPE, IBS 


of power drive and remote 
control problems to which 
$.S.White flexible shafts are 
the simple answer. That's why 
every engineer should be 


familiar with the range and HERE’S HELP FOR YOU! 
scope of these ‘Metal 

Muscles''* for mechanical 


Made by Eugene Dietzgen Co. and 
containing three Templets—One caps, 
one lower case, and one of numbers. 
Sizes %” to 1%”—And your choice of 
vertical, slant, adv. style and script. 


*Trademark pr U. S. Pat. Off. 
and elsewhers 


One templet—with three cap sizes and 
one numbers—vertical only. 


Cross-section paper 


Photo Courtesy of Plusborgh Taximeter Co., Pitsburgh, Pa. 


All kinds of cross-section paper are in 
WRITE FOR BULLETIN 5008 stock at the Triangle for your selection. 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours for 
the asking. Write today. 


We wish you luck in the second term. 


You'll enjoy trading ut the 


SHOP 


mectitbhie INDUSTRIAL DIVISION Evan J. Morris, Proprietor 
DENTAL MFG. CO. Dept. C, 10 East 40th St. 412 College Avenue Sheldon Court 
YORK 16, N.Y. 


THE CORNELL ENGINEER 


: 
AY 
ke 
i 
4 
5 
3 
: 
~ 


A gun barrel made of glass... 


This scientist is putting together the barrel 
of an “electron gun.” When completed, it 
will be capable of developing cancer-killing 
rays at twice the power of those given off by 
all the medical radium in the world. 

The barrel of the gun, part of a new super- 
voltage X-ray machineused in cancer research 
and treatment, is a tube formed by stacking 
precision-made rings of one of Corning’s 
special electrical glasses. 

Two million volts drive electrons through 
the tube, much as a bullet is driven through 
a gun barrel. As these electrons are suddenly 
stopped by a water-cooled block of gold at 
the end of the barrel, two-million-volt X-rays 
are generated. This X-ray beam is powerful 
enough to reach diseased areas four inches 
inside the body and it can be directed with 
great accuracy on the spot the doctor wants 
to bombard. 


Vol. 16, No. 5 


High Voltage Engineering Corporation, 
manufacturers of this generator, at first had 
difficulty finding a high-voltage electrical in- 
sulating material for the gun barrel, a mate- 
rial that would stand electron bombardment 
hour after hour without breaking down. The 
answer to their problem was a glass selected 
from the many developed by Corning to meet 
exacting electrical specifications. 

Providing glass for medical research is not 
new to Corning. Since the early days of 
X-rays, glass by Corning has played a vital 
part in the development of X-ray apparatus 
—transmitting glasses for tubes and absorb- 
ing glasses for shields. And Pyrex brand lab- 
oratory and pharmaceutical glassware has 
served medical science since World War I. 

Throughout industry, Corning means re- 
search in glass—research that has contributed 
in countless ways to better products and 


processes, and through them, to better living 
for us all. 

That’s why we suggest—when you're out of 
college and concerned with improving prod- 
ucts or processes—that you consider glass, a 
material of practically limitless uses. And 
should you want to know more about 
Corning electrical glasses, or the hundreds of 
other glasses Corning makes, we hope you'll 
write us before your planning reaches the 
blueprint stage. Corning Glass Works, 
Corning, New York. 
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STRESS 


A story from last Christmas: 
Two of Basil’s friends were ap- 
proaching his gaily lit house. 

“Look,” said one, “Basil has not 
forgotten a single Yuletide touch. 
See—the holly-covered windows, 
the sprig of mistletoe, the old-fash- 
ioned candle-lighted tree, even a 
group of children to sing Christmas 
carols. And look—they’re even 
carrying in a Yule log.” 

“That's no Yule log,” said the 
other. “That's Basil.” 


Another professor was saying, 
“Here you have the skull of a chim- 
panzee, a very rare specimen. There 
are only two in the country—one 
in the National Museum, and I 
have the other.” 


There was once an incredible op- 
timist who never lost the oppor- 
tunity to make a cheerful remark, 
even in the worst possible situation. 
But when his wife ran away with 
his best friend, and took his money, 
and burned down his house, no one 
thought he’d have anything cheer- 
ful to say, until they saw him get 
down on his knees, and say: 

“Thank God I’m not a bigamist.” 


A ragged old individual was 
found sitting on the curb, weeping 
copiously. Someone stopped to ask 
him what was the trouble. 

“It's my father,” he blurted. “My 
father is a failure.” 

“Cheer up, cheer up, maybe he’s 
not such a failure as you think.” 

“Oh yes, he is,” said the old man. 
“He's been trying for thirty years 
to make me a gentleman, and I’m 
still an engineer.” 


* * 


We believe in clubs for women 
—provided everything else fails. 


There was an angry yelp from 
the bathroom. 

“What's the matter?” called his 
wife. ‘It’s my razor,” he yelled. “It 
won't cut at all.” 

“Oh nonsense,” she said. “Your 
whiskers can’t possibly be tougher 
than the linoleum.” 


‘Two intoxicated gentlemen wan- 
dered into a public dance hall. One 
asked the location of the cloak 
room, and was told to take the 
first door to the right and to go 
down three steps. Due to the liquor- 
clogged condition of his brain, he 
got the elevator door by mistake 
and fell five floors to the basement. 
His friend watched his departure, 
and, leaning through the door, 
called out: 

“What are you doing down 
there?” 

“Hanging up my coat. Look out 
for that first step. It’s an awful 


one.” 


A young woman tourist was 
spending the night in a Texas ho- 
tel. She was asking the clerk for 
sights to see of unusual interest. 

“Well,” said the clerk, “we have 
the only helium plant in the world.” 

“How wonderful. Is it in bloom 
now?” 


“It’s so dark in here,” said one 
tonsil to the other. 

“We must be in Capistrano,” 
said the second, “here comes an- 
other swallow.” 


“Really,” whispered the gushing 
girl to the ardent engineer. “Really 
if | refuse to marry you, will you 
really commit suicide?” 

“That,” he said with great dig- 
nity, “has been my usual custom.” 


“T just bought a skunk.” 

“Where you going to keep him?” 

“Under the bed.” 

“What about the awful smell?” 

“He’ll have to get used to it just 
like I did.” 


And the other side of a joke we 
printed a while back: 

Outside the toy factory the storm 
raged furiously. Inside the machines 
were silent. 

“Why aren’t you turning out your 
quota of toy animals?” said the 
owner to the foreman. 

And the foreman replied, strain- 
ing his voice so that he could be 
heard above the gale, “I wouldn't 
turn a dog out on a night lke 
this!” 


E.E. Lab Instructor: “Catch hold 
of this wire.” 

Student: “Got it. What now?” 

Instructor: “Feel anything?” 

Student: “No.” 

Instructor: “Well then, don’t touch 
the other one. It carries twenty- 
three hundred volts.” 


“Ah,” sobbed Nanamiva Nadivya 
Mabablavivitch, “so Ivan is dead. 
And you say that he died with my 
name on his lips?” 

“Well,” replied the informant, 
“part of it.” 


“Who was that lady | saw you 
with in a sidewalk cafe last night?” 

“That was no cafe—that was 
our furniture.” 


“IT shall now illustrate what I 
have on my mind,” said the profes- 
sor as he erased the blackboard. 
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Because photography is accurate 
to the last detail 


The magic of photography turns hours of costly drafting room 
time into a minute-quick job of utmost accuracy. 


Correcting an engineering drawing— 
or restoring a dimmed one—used to 
take long, tiresome hours. But not 
today. For photography with its abil- 
ity to record detail in a flick of time 
has been put to work, and the most 
intricate drawing is copied accu- 
rately, inexpensively, and with last- 
ing quality. 

Using the new Kodagraph Auto- 
positive Paper, you can get sharp 
positive prints directly from originals 
of every type, even from worn or 
weak tracings—get them with regu- 
lar blueprint or direct process equip- 
ment—in ordinary room light, without 
negatives, 

Using the new Kodagraph Contact 
Paper (with conventional photo-copy- 
ing equipment and negative step) you 
can produce sharp, clear, legible pho- 


Advancing industrial technies— Functional Photography 


tographic prints of letters, specifica- 
tion sheets, forms, drawings. 

Using the new Kodagraph Projec- 
tion Papers, you can enlarge small- 
scale negatives of drawings and docu- 
ments to original size or larger . . . get 
high contrast reproductions. 

With Kodagraph or Recordak 
Micro-File Equipment, you can re- 
produce the most detailed drawings, 
charts, etc.—“de-bulk” them 98%... 
and protect your valuable originals. 

This same ability to reproduce de- 
tail exactly, completely, lastingly ... 
even to improve its quality... gives 
photography a multitude of uses in 
your plant. It can help make your 
designs faster, your production meth- 
ods smoother, and get your product 
to the dealer’s sooner, 


Eastman Kodak Co., Rochester 4, N. Y. 
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Now streets can be lighted by G-E fluorescent 
lamps. The four lamps in each fixture produce 


19,000 lumens of light. 


Two entire communities have voted to 
let G-E Disposalis take care of their 
garbage. Young G-E engineer Gordon 
Roney (R.P.1., '36) has supervised 
installation. 


uuy 


These G-E developments 
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New G-E electronic traffic control automatical- 
ly adjusts time lights stay red or green to 
accommodate greatest traffic flow. 


are bringing a 


“New Look” to American communities 


Jasper, Indiana, has no garbage collection any more. 
It became the first town to get rid of garbage by letting 
General Electric Disposall® food-waste units 
grind it up and flush it down the drain. A young G-E 
engineer who has specialized in Disposalls since he 
came off the Company's “Test” course supervised the 
installation of Jasper’s units and is now starting a simi- 
lar job for Herrin, Illinois. 

In Detroit, other G-E engineers have installed some- 
thing new in street lighting—fluorescent street lamps. 
Used primarily indoors before, fluorescent lamps are 
now used to light a half-mile of the city’s Wyoming 


Avenue. Their light is brighter, less glaring, and is 
expected to make driving safer. 

Still other G-E experts have revolutionized Denver’s 
downtown system of traffic-light controls. The new 
system counts passing cars and automatically varies 
the length of time that red and green lights stay on, 
thus adjusting the lights to changes in the traffic flow. 

These are a few examples of the exciting new proj- 
ects that are challenging young G-E engineers today. 
General Electric’s leadership in research and engineer- 
ing makes it a place where college graduates are find- 
ing increasing opportunities to engage in highly 
interesting and satisfying work. 
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